666767 


PIPE LINE 
INDUSTRY 


sk fan or 
ADVANCED DESIGNS 


What to Look for in Centrifugal: Pili bed 


CONSTRUCTION LESSONS 


Trans-lranian Products Line Coffinteted D. 


MODERN BOOSTER 


Ranchos Katy Station Has New Design... 


CORROSION SAVINGS 


How to Cut Cathodic Protection Costs.... 


ACCURATE MEASUREMENT 
New Look at Gas Flow Calculations 


IMPROVED OPERATIONS 


Better Performance From Pump Seals.... 





For a “Quick Look” at this issue, turn the page . . . 








_—"s 
weer es we ee eee - 


MORE EFFICIENT 
RECULTC! 


PEEALL 


*Spherical scrubber for 
dust and liquid removal 


from gas flow 


pee 
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These photographs were made of microscope slides 
introduced downstream of the Scrubosphere and a 
conventional vertical oi! bath cleaner under the same 
operating conditions. Plates 1 and 2 show the com- 
porative amounts of iron oxide not removed with the 
amounts introduced being identical. Plates 3 and 4 
indicate comparative oil loss with vapor rate through 
the vessels being the same. 














(A) The majority of incoming liquid 
and solid particles are directed down 
inte reservoir. | 


clean by revolving through liquid 
reservoir. 2 


(CC) Contactor is revolved by exple- 


sion-proof gear motor. 
(8) Lighter solid particles carried by 


D) Mist . 
G05 stream ore seperated on surteces (D) Mist Extractor removes any re 


maining liquid particles from gas 


of contactor which cre kept wet and stream prior to outlet. 3 





The test at the left indi- 
cates the superiority of Peerless Scrubosphere 
over conventional oil bath dust scrubbers. The 
SCRUBOSPHERE operates with no loss of effi- 
ciency at low flows, minimum liquid loss, and 
very low pressure drop. Other outstanding 
features include easy vessel access with re- 
movable self-cleaning contactor, a sump for 
slugs of solid or liquid particles, and minimum 
cost. 


For detailed information write for Bulletin No. 18] 
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Designing the Modern Centrifugal Pump 

[ ] Fitting the right pump to the particular job an 
providing for versatility in future operations call 

or knowledge of both design theory and field experience 

Here are some 


he right unit for any 


ideas to help the pipe line engineer select 
range of conditions 


By Val Lobanofl Page 56 
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a pipe line across deserts, rugged mounta 


[ Lavin ved n ial 
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Here is the story behind construction of the new $52 
Abadan to Teheran. It is the 
Middle East. Some of the 


ssons learned should be of real valu 
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nes there Page 41 


Modern Automatic Units Boost Capacity 
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from moto} overload 
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Lo pump-seal-leakage shutdown 
Phe station can be fully operated and monitored trom 
Page 44 
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rie Houston dispatching 


Economics of Cathodic Protection Design 

Cost of corrosion control measures Is an important 
a consideration in pipe line economics. Here are some 
helpful pointers for making cost studies in ground bed 
desion. selection of rectifiers and location of units 


By B. J. DeHanas Page 46 


A Practical Approach to Gas Flow Studies 

Southern Natural Gas Company engineers used the 
[| results of more than 200 field tests in developing a 
new approach to gas flow calculations. The goal is an 
equation that can be used with manual computation o1 


idapted to digital computers. 
By William T. Ivey and James H. Dorough. Page 49 
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Let the Consumer Decide 





Consumers are the linest ol people. Naturally Nearly 
} 


lof us buy products 


When properly informed—allowed to weigh both 
des of an issue-—they are usually fair in their judg- 
nt. When not properly informed they can foment 
old problems tor an industry 

\n excellent example is the plight of natural gas 
ucers In Washington. At the last report only two 
wets were certain in the Harris-O’Hara Natural Gas 


@ The producers don’t like the bill in its present 


® They are even more stronels opposed to the two 
mendments the Eis nhowt ! administration has adde d 
fact, there is general concurrence that the amend- 
ents —allowine the Federal Power Commission to use 
cost as a basis for determining producer prices and to 
review definite pricing clauses in gas contracts——would 
Vas producers in the Salm untenable 
osition they have occupied since the 1950 Phillips 
decision. Only this time federal control of wellhead 
pt Ces would he sanctioned by an act ol ( OnYgress In- 


stead of Supreme Court “legislation.” 


Serious economic problems would be created by 
such a bill for the oil industry, the consumer and th 
nation. This fact has been backed up by statistics tume 
ind again in producers’ arguments before countless 
committees in the Phillips Case—-in support of th 
Kerr Bill--in support of the Harris Bill-—and in de- 
bating the Harris-O’ Hara Bill 

Such a bill would give advocates of creeping social- 
ism the wedge they have been waiting for, Once th 
foot is in the door, there will be nothing to stop the 
federal government from controlling each inaustry 
perating “in the public interest.” This would include 
every segment of the oil industry. all minerals, every 
commodity with a price tag, The consumer, as well as 
industry, will be the loser. History has proved that 
Ie deral control ol anything dries up the source ol Sup- 
ply—puts a steel band of red tape around progress. 

Such a bill would tend to keep natural gas within 
the limits of the states producing it. ‘To give but one 
example of how this is already happening, 27 years 


ago ‘Texas marketed within its borders only 25.7 per- 


cent ol the natural as it produced lhe percentage 


° 
was 52.1 in 1955. Of the 4.7 trillion cubic feet of nat 
ural gas marketed in ‘Texas last vear, transmission line 
took 4.1 trillion cubic teet, and exported only 2.5 tril 
lion. Consumers in non-gas producing states are th 
losers. They can’t use an inexpensive, efficient fuel the 


can't Cl 


These are just a few of the ill effects that will co 
tinue if the Harris-O’Hara Bill is passed in its present 
form. If this is all that product rs can accomplish alte) 
seven years of trving to reason with Washington legis- 


lators, pe rhaps another approat h should be considered 


Why not take the facts to the ‘‘Grass Roots’’? 
Here is the reasoning behind this suggestion: 

Senators and Congressmen represent the residents 
their respective areas, They are representing the in 
terests of those people thus they will consider an issu 
in accordance with the wishes or votes of the ma 
jority. Whether fairness (or votes) is the euiding for 
In decisions Lo back Ol oppose a bill might well by 
question. 

There is only one hitch in this premise, Sometim: 
the people know only one sid ol an issue, and end 
asking to support of a half-truth 

People in some areas behev Mmanvy are told th 
price they pay for natural gas is too high. They hay 
been told the producer is the culprit. Their city lead 
ers, and some consumer groups, put pressure on then 
Washington legislators Lo hold back on natural ra 
prices, even if it means federal control of producers 
The result: A Harris-O’Hara Bill goes in the hoppe: 

he people can hardly be blamed. They know only 
what they have been told. And they have been told 
little or nothing about the producers’ side of the issu 
nor have they been told of the dangers of federal cor 
trol of industry. Yet the feelings of thes« peopl deter- 
mine the actions of their senators and congressmen! 

This should be reason enough to take the producers’ 
story to the consumers. There is just one word of Ccau- 
tion: The success of any “Grass Roots” effort depends 
entirely upon education through logic and reason. I! 
is not only what is said that counts—but hoz it is said 

Why not give the consumer a chance? He could be 
the producers’ staunchest supporter. 
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FOR SPEED, 
| ACCURACY, 
DEPENDABILITY, 
SERVICE AND ECONOMY 


—IT'S MATHEY 


PATENTED & PATENTS 
APPLIED FOR 


The Mathey Midget 





COMPLETE RANGE OF SIZES 
FOR BEVELING & CUTTING PIPE FROM 11/2” to 36 


Constructed of aluminum, treated with special hardening process. Approximately 41% 
lighter providing fatigue free durable performance. Designated as Series L, it’s avail- 
¢ able in No. 3-L, No. 4-L and No. 5-L. For the lightest Pipe Cutting and Beveling Machine 
available, try the Mathey Twin, Series L. 

The regular rugged Standard Models are available in the Midget, No. 1, No. 2, No. 3, 


. No. 4, and No. 5. You can’t beat field-tested Mathey Pipe Cutting and Beveling Ma- 
hs chines for accuracy, speed and economy. 

: Also featuring these other field tested Mathey Products: 

‘ ® SHAPE CUTTER @ FLANGE LINE-UP PINS 


® COUPON CUTTER ® MAGNETIC CIRCLE CUTTER 
® OUT-OF-ROUND ATTACHMENT @ MAGNETIC STRAIGHT EDGE 


wg 2 * 
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SEE = ——s 


cours "CATALOG 


Call or write ied 


jr fal sre (OM MACHINE WORKS, INC. 


information on the ; 
complete Mathey line 212 SO FRANKFORT TULSA, OKLA. * PHONE Diamond 3-3623 
¢ ; Oniomat ENGINEERS AND MANUFACTURERS OF ALL sADBLE- Skadale QU AND SEVELING MACHINES 
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INSTANTANEOUS 
OPENING 
FOR GAS 

OVERPRESSURES 


MODEL 416 
RELIEF VALVE 
ASSURES 
POSITIVE PROTECTION 


The new pilot operated Kinzbach 
Model 416 Relief Valves were de- 
signed to be the most dependable 


relief valve for gas services. Whenever line pressure reaches set 
pressure the pilot valve opens and full line pressure is applied to 
the main valve, opening it through its full stroke without pressure 


This flat-seated pilot valve has a stainless steel loading spring 
which makes possible an extremely accurate set pressure and years 
of trouble-free performance. Some other advantages of this simple 


and rugged valve include its positive leakproof seating, easy func- 


tional testing below set pressure, and convenient bench setting for 
both opening and closing pressure. The Model 416 Valves are 
Certified under A.S.M.E. Unfired Pressure Vessel Code (Sec. VIII, 


Par. UG-131 ). 









For complete details on this and other 






Kinzbach Relief Valves, write for new 


catalog 





KINZBACH TOOL CO., INC. 


P. O. Box 277 * Houston, Texas 


6 For more data on advertised products, use 
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74 TRINITY PLACE 
NEW YORK, N. Y. 
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HOW 10 CUT 
CLEARING TIME 
IN HALF 


Another use for the No. 955 Traxcavator* 


Conyes Construction { orp., San Pablo. Calif.. is using 


six Caterpillar No. 955 Traxcavators to clear 210 miles 
of pipeline right-of-way in British Columbia. The com- 
pany estimates that these Cat-built units are cutting 


clearing time in half. Here’s how: 


To cut a 60-foot-wide path through jack pine and 
fir. a D& knocks down the trees. Everything over eight 
inches is salvaged by a crew. Then the No. 955s. 
equipped with alligator jaws operated with a hydraulic 
ram. pile the logs along the right-of-way and the re- 
maining material on brush fires. The Traxcavators 
are even used to accelerate the fires. The units lift 
the top of the pile and use their blower-type engine 


fans to get a hot fire going quickly. 


This method of clearing has enabled Conyes to 
average one-half to three-quarters of a mile per day in 


rough going —even working in 10 to 20 inches of snow! 


The No. 955 is the newest Caterpillar-built equip- 
ment for pipeline spreads. Worked with alligator jaws, 


general purpose bucket, skeleton rock bucket, or bull- 






ay¥ 


em 
“e 


dozer blades. this versatile unit enables you to pioneer 
roads, clear. backfill. build equipment sites and stor- 


age vards. and load trucks. 


There are three sizes of Caterpillar-built Traxeava 
tors—the No. 933. the No. 955 and the No. O77. They 
range in size from one-yard to 2'4-yard capacity. and 
like all CAT pipeline equipment, are designed to stay 


on the job. 


Wherever the pipe takes you. you always are near 
fast. efficient Caterpillar service with factory parts that 
you can trust. So see your Caterpillar Dealer soon 
He'll demonstrate these big. versatile machines on 


your job...at your convenience 


Caterpillar Tractor Co., Peoria. Illinois, U.S. A. 


CATERPILLAR’ 


erpillar, Cat and Traxcavator are Registered Trademarks of Caters 
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Limilorque 


INDUSTRIAL GEARS & SPEED REDUCERS 


four hands or... 
one finger 


LimiTorque push button operation 
saves thousands of man hours 


Yes, it’s just as simple as that: “one finger instead of two to 
four hands’’. . . because Limi Torque opens and closes any type 
of valve in a fraction of the time required for hand operation. 
It is absolutely dependable and safe, even when pressures are 
so high that manual operation is almost impossible ... when 
the valve is exceptionally hot ...and where its location is 
hazardous or inaccessible... Instant, positive operation is 
given to valves located even miles away, and all that is re- 
quired is the mere push of a button. 


Of course, Limi Torque offers a number of exclusive advantages 
in design and construction, which not only give dependable, 
safe and speedy performance, but which are your guarantee 
against damage to valve stems, seats, discs, plugs, or gates... 
not to mention possible physical injury to operators. 
LimiTorque may be supplied for actuation by any power 
source, such as electricity, steam, water, gas, oil or air—and 
it is readily adapted for micro-wave control. 

Thousands upon thousands of these “‘time-tried and tested” 


Valve Operators are in continuous use, all over the world. 


For complete information, send for Catalog L-550—on your 
Business Letterhead, please. 














Offices 


in all Principal Cities 


' 
PHILADELPHIA GEAR WORKS, INC 


' 
ERIE AVE. & G STREET. PHILADELPHIA 34, PENNA 


LIMITOROQUE VALVE CONTROLS * FLUID MIXERS + FLEXIBLE COUPLINGS 


Limitorque Corporation « Philadelphia 


For more data on advertised products, use Readers’ Service Cards, last page 
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You lift altoad ||" 
off your mind |®&e 


WHEN YOU SAY a 




















You’re sure, when you specify GASO, of 
pumps that do what they’re supposed to Guu © 
do — dependably, economically and for — — 
periods that extend far, far beyond 
accepted replacement intervals. You — 
know, when you standardize on GASO 

Pumps, that you are following the lead P ee 
of many of the world’s best known, best Fit ” a 
managed pipe line operators. There’s 


safety and assurance in such a 





















choice. We're as close to you as 
i our nearest distributor. 


Fig. 1742 
214"to 512"x 10” Duplex 
Piston Power Pump. 
Ideal for large-capacity 
high-pressure service. | 





DISTRIBUTORS 


W. L. SOMNER COMPANY, Shrevepo: 
Louisiana e Odessa, Texas @ Tinsle 
Mississippi e Brookhaven, Mississip 


POWER PUMPS, INC., Long Beach, 
California 


PEDDLERS, IMC., Houston, Texas 


PUMP ENGINEERING CO., Wichita 
Falls, Texas 


LUFKIN FOUNDRY & MACHINE CO. 


Casper, Wyoming 
HAGUE EQUIPMENT CO., INC. 
Evansville, Indiana 


for every oil industry rida? LUFKIN MACHINE CO., Ltd. 


Edmonton, Alberta 
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How one Crane valve gives double 
block protection at half the cost 


Each of these Crane valves is doing the work 
of two. 

The valves are Crane 61 XU 400-pound 
steel gates modified with flexible wedge disc. 
They’re installed in the pump manifold at 
the Borger main pump station of Phillips 
Pipeline Company’s Borger-Chicago prod- 
ucts line. This line was looped in 1951 to 
handle dissimilar products. 

The header consists of 13 eight-inch valves, 
each with a telltale bleeder connection at the 
bottom. Depending on the product being 
handled, inlet pressure on the upstream side 
of a closed valve may be from 20 to 200 psi. 


C RAN 2 VALVES & FITTINGS 


PIPE © KITCHENS © PLUMBING e 


Downstream pressure may go as high as 
1100 psi. With the bleed valve open to at- 
mosphere, there is no leakage. 

Double-biocking is accomplished with a 
single valve fitted with a bleed line, cutting 
installation costs in half. Station personnel 
have half as many valves to operate. Prod- 
uct contamination is eliminated. 

If you have a valve application where 
double valve, or valve and blind with bieeder, 
is indicated, why not get the facts on Crane 
flexible wedge disc gates? 

Just ask your local Crane representative 
or write to the address below. 


HEATING 








Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 


10 For more 


data on advertised products. use 


Readers’ Service Cards, last page 
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CONSTANT CONTROL MEANS QUALITY 
IN ELECTRIC WELD LINE PIPE by... 





S AND WEIGHTS AVAILABLE 


Ease &f installation 
and long uninterrupted service under high pressure con- 
vincingly demonstrate the quality of Acme-Newport 
electric weld line pipe. It bends and welds easily, lines 
up properly, is uniform in roundness and wall thickness. 
Such reliable performance is the result of constant control 
and inspection by Acme-Newport technicians during steel 
melting, rolling and pipe forming. These are properties 
demanded by customers and specified by API and 
ASTM. Acme-Newport continues to provide important 
tonnages of 4” and 6” electric weld line pipe” to this 
wai ie] Mules <0 


ECONOMICAL WATERAIL-TRUCK DELIVERY 


\ 
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NOW...IN 









va THESE ADVANTAGES 0 


Y 


Save more than 3 of the welding required by 
standard elbows and reducers. 


Reduce turbulance and pressure drop because of 
gradual taper. 


Fit into smaller space than straight elbows and 
reducers. 


Greater piping design opportunities . easily 
adaptable for making special reducing fittings such 
as “bull-head” tees and back-outlet elbows. 


Improve appearance of piping. 


Available from stock in sizes to 30” OD. (Heavy 
walls and alloys on special order.) 









STOCK...NOT SPECIALS 


ID EST REDUCING ELBOWS 


up To 30” 


Your demand for Midwest Reducing Elbows 
has dictated our decision to make them 
STOCK items in all pipe sizes to 30” OD 
and all reductions to one-half the nominal 
pipe size. We now have a modest stock 
of practically all sizes in standard and 
extra heavy weight, and this stock is being 
added to as rapidly as possible. 

Midwest Reducing Elbows are also made 
as “specials” in heavy wall and/or any 
weldable alloy. The fact that our raw 
material is plate instead of tubing greatly 
increases our range of wall thicknesses and 
types of materials . . . it also improves the 
delivery. 

Note the significant advantages of Mid- 
west Reducing Elbows listed below. For 
further information, get in touch with the 
nearest Midwest Distributor or write us for 
Catalog 54. 


F MIDWEST REDUCING ELBOWS 


STANDARD ELBOW -F REDUCER 


MIDWEST 
ol REDUCING 











ELBOW 


MIDWEST PIPING COMPANY, INC. 


Main Office: 1450 South Second St., St. Louis 4, Mo. 
PLANTS: ST. LOUIS, CLIFTON, N. J. and LOS ANGELES 





SALES OFFICES: 





ASHEVILLE (BOX 446, SKYLAND, N.C.) 
BOSTON 27—426 FIRST ST. 
CHICAGO 3—79 WEST MONROE ST. 


CLEVELAND 14—616 ST. CLAIR AVE. 
HOUSTON 2—1213 CAPITOL AVE 
LOS ANGELES 33—520 ANDERSON ST. 


MIAMI 34—2103 LE JEUNE RD. 
NEW YORK 7—50 CHURCH ST. 
ONEIDA, N.Y.—282 NORTH MAIN ST. 
SAN FRANCISCO 11—420 MARKET ST. 


STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 

















MEAN ELECTRIC WELD LINE PIPE PROVEN AND 
READY FOR OIL AND GAS PRODUCING AREAS 


Here are the “Big 5” 
reasons why Youngstown 
Electric Weld Line Pipe 
is your best buy: 







| It bends readily 


is uniform 


} Wall thickness 















Line up 
characteristics 
are excellent 


l Weldability 


is outstanding 










Long lengths 
save you time 


and trouble 


In the process of producing Youngstown Electric Weld Line Pipe, 
every means is explored to assure uniform wall thickness. Uniformity 
of wall in the pipe begins with control of the skelp thickness produced 
on the rolling mill. The experience plus control in the rolling of the 
skelp by men who know steel makes this uniformity possible. 
Youngstown as an integrated producer has full control over the skelp 
rolling as well as the finished pipe production. To test the uniformity 
and quality, the pipe is then placed in a hydrostatic testing machine 
where internal pressure is applied. To obtain Electric Weld line pipe 
of uniform wall thickness—specify Youngstown Electric Weld line 
pipe for your next pipe line job 

Youngstown maintains sales and service offices throughout the 
oil and gas producing country—see your area representative soon. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


Manufacturers of Carbon, Alloy and Yoloy Steel 
Youngstown Electric General Offices - Youngstown 1, Ohio 
Weld Line Pipe District Sales Offices in Principal Cities 
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sideboom advantages 


oc oe OR "SMALL-INCH DUTY 7 


Your pipe-in-trench profits depend upon your pipe- 
indling equipment’s performance. So it’s just sound 
usiness to “take the measure” of world-proven 

International Superior sideboom spread-speeding ad- 
intages over anything else on the market! 
Compare the TD-24, for example, to any other big 

tractor. Choose the gear-drive or torque-converter model 

with top or bottom hinged counter-weights. You'll dis- 
cover time-saving, capacity-adding maneuverability and 
precision load control that no other boom unit delivers 

uphill or down! Exclusive International TD-24 Planet 

Power steering lets you “feed” full-time live power to 

both tracks, straightaway or on the turns—to insure posi- 

tive traction and no-jerk steering! 
Try exclusive TD-24 finger-tip hydraulic braking and 
foot decelerator action—for positive pipe-carrying con- 





trol over any terrain or footing—with exact regulation 
of tractor travel. And with minimum operator effort on 
grouped, reach-easy control levers, prove International 
TD-24’s amazing inch-close accuracy of boom-action 
control. 
Champ weight-lifter in its size class, 
Get convincing performance proof by calling your Superior TD-14 sideboom combines 32 
International Construction Equipment Distributor. He’s rie “aCe RS ae eee eee 
prepared to lay it on the line and demonstrate, when- 
ever you say. And compare new bonus-powered 
International Superior TD-18, TD-14, and TD-9 side- 
booms to any other units in their size classes. See how 
iny International Superior sideboom gives you a de- 
isive extra margin of pipe-laying power for your 
equipment dollar. 


Up to 57% grades were encountered on this mountainous 
‘ction by a pipeliner moving through California, yet the TD-24 
debooms pushed the 34-inch pipe up and over in rapid time. And 
u'll get extra traction-flotation to handle big loads on boggy 
ound, too, because TD-24 sidebooms put up to 18% less pound- 
ye psi on the tracks than other makes. 


This new International Superior TD-9 sideboom and blade 
ickfiller is No. 1 in its class as a profitable performer for feeder 
1d small-jipe pipeliners, sewer contractors, and pipe stringers. 
aximum lift: 17,000 lb at 4-ft overhang. 


COMPLETE POWER PACKAGE: Crawler and Wheel Tractors 
apers ... Crawler and Rubber-Tired Loaders .. . Off-Highwoy Ho 


iC 


Carbureted Engines... Motor T 


Trucks... Farm Tractors and Equipment 


INTERNATIONAL’ SUPERIOR 


International Harvester Co. 180 North Michigan Ave., Chicago 1, Ill. 








Whether its repair or replacement. - 











You'll find 


Know why so many industrial power users are 
swinging over to Ford power? One reason is service. 
Ford power users know there’s always a Ford 
Dealer nearby to give service when it’s needed... 
to keep downtime at a minimum. And because Ford 
Dealers carry an inventory of the more commonly 
purchased engine parts, the Ford power user need 
never invest in a big parts inventory of his own. 
Also, across the country, you'll find a network of 
newly established Ford Industrial Power Head- 
quarters. Each is equipped to repower any type of 
equipment with dependable, low-cost Ford power. 
It’s the availability of service like this—wherever 
you are—that helps keep your operating costs low. 
If you are considering a new power unit or engine 
assembly —4-, 6- or 8-cylinder—see your Ford In- 
dustrial Products Dealer. He will be very happy to 


INDUSTRIAL ENGINE DEPARTMENT e 


4 











_ Ford Industrial Engine Service 
is available ever 


ywhere ! 


discuss your power requirements with you and make 
sure you get the one right power unit for your job. 
Write to the address below for further information. 











INDUSTRIAL ENGINES 
AND POWER UNITS 


FORD Division of FORD MOTOR COMPANY 


P.O. Box 598, Dearborn, Michigan 


YOUR JOB IS WELL-POWERED WHEN IT’S FORD-POWERED! 


16 


For more data on advertised products, use Readers’ Service Cards, last page. 
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“THE HARDEST, BLOCKIEST ROCK WE EVER ENCOUNTERED”, 
is how foreman described 805,000 cu. yds. of dense mica schist 
excavated along a 3.8-mile section of Connecticut Turnpike. Up 


How Jaeger “600’s” 


Excavating in lifts averaging 15’, Slattery Contracting Co.. 
Ine. Maspeth, N. Y.. worked fast to move 805.000 cu. yds. of 
hard rock on the Connecticut Turnpike. The largest cut, 58’ 
was taken down in two lifts of 30’ and 28’. Drilling was done 
in three patterns: 8x8’, 
To assure plenty of reserve air for “hurry-up” production. a 


TA’x7ly’ and 6’x6’— a lot of footage. 


typical drilling spread teamed two Jaeger “6007 Rotaries with 
three 375 cfm track-mounted drills, providing 400 cfm of 100-Ib. 
iir per drill. In other combinations, three Jaeger “600s” pow- 
ered three and sometimes four 450 cfm track-drills. 

Operating at their characteristic slower speed, nine efficient 
Jaeger “600's” 
hours, including double shifts. Full load speed of the Jaeger 
“600 is only 1650 rpm (100 to 150 rpm slower than other “6007 
compressors using the same Model 6-71 GM diesel engine), 


maintained top drilling production for long 


which reduces fuel consumption and engine piston travel and 
saves up to 9000 compressor revolutions per hour. 

Other Jaeger rotaries (125, 250 and 365 cfm) give you this 
same slow-speed, high-efficiency perlormance — 1700 
full load instead of 1800 to 1950. See your Jaeger distributor, 


or write for Catalog JCR-5. 


PUMPS © CONCRETE MIXERS @ 





to 30,000 Ibs. of explosives were used in a week to shoot 30 
000 yds. of rock. Thirteen big compressors, 9 of them Jaeger 


**600's"’, supported four 21% yd. shovels. 


sped Turnpike rock job 





JAEGER ‘'365"' SPEEDS WORK, TOO: Drives 6 Thor 
duty breakers with full 100-Ib. air wallop to finish job in a hurry 


+25 heavy 


at a busy Philadelphia traffic intersection. No “‘old standard 


315'' compressor has the capacity to do such a fast job. Putting 


rpm at out 50 cfm more air, the Jaeger ''365"' operates at a fuel-saving, 
compressor-saving 1700 rpm at full load 100 rpm slower 
than any ‘'315"' unit. 
665 Dublin Avenue, Columbus 16, Ohio 
SPREADERS © FINISHERS © TRUCK MIXERS 
For more data on advertised products, use Readers’ Service Cards, last pag 17 
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Use Humble Industrial Engine 
Lubricants for Smooth Operating 
Efficiency and Longer Engine Life 


At your request, one of Humble’s trained lubrication engineers 
will make a study of your lubrication problems and give you specific rec- 


ommendations for their solution. This service is without cost or obligation. 


By using the correct Humble lubricants, you protect your costly 
equipment—reducing friction wear and increasing efficiency and engine 
life. Humble has a top-quality lubricant designed for your industrial 


engine, regardless of type or make. 
For complete information on Humble industrial engine lubricants 


see your Humble salesman, or write or phone: 


HUMBLE OIL & REFINING COMPANY 


For more data on advertised products, use Readers’ Service Cards, last page 


Technical Service 

Sales Department 

Humble Oil & Refining Company 
P. 0. Box 2180 

Houston 1, Texas 
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FISHER GOVERNOR COMPANY 
MARSHALLTOWN, 1OWA + WOODSTOCK, ONTARIO 











An extra improved plow steel wire rope with independent 
wire rope core, Double Gray gives you a rated breaking 
strength that’s 15% greater than the catalog breaking 
strength of ropes of the same size and type made from 


improved plow steel. 


Double Gray is not a new rope. . . not 
a rope that’s offered to you on an 
““experimental”’ basis. Instead, it’s been 
thoroughly tested in both the field and 
the laboratory. This means that you 
can now get extra high strength ropes 
with greater abrasion and crushing re- 
sistance . . . plus the knowledge that 


PRODUCT OF WICKWIRE SPENCER STEEL DIVISION 
THE COLORADO FUEL AND IRON CORPORATION 


THE COLORADO FUEL AND IRON CORPORATION—Denver + Houston * Odessa (Tex.) + Phoenix 
PACIFIC COAST DIVISION—Los Angeles - Oakland - 


WICKWIRE SPENCER STEEL DIVISION—Boston + Buffalo 
New Orleans + New York * Philadelphia 


* Chottanooga * 


For more data on advertised products, use Readers’ Service Cards, last page 


Portland * San Francisco + Seattle « Spokane 
Chicago * Detroit + Emlenton (Pa.) 


you’re using a safe wire rope that’s 
made by a company long known for 
its top-quality products. 


Contact your nearby Wickwire Dis- 
tributor or CF«lI sales office for com- 
plete details and recommendations for 
your particular applications. 





* Salt Lake City * Tulsa 











LOOK FOR THE YELLOW TRIANGLE 


5078 
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Richard N. Rogers, Results Engineer (left), W. C. Drienhofer, Station Superintendent, and R. A 


Cuyler, Jr., Guif Sales Engineer, inspect one of the 31 units lubricated by Gulf Security since 1944 


At Tennessee Gas Transmission Company’s Middleton Station... 


Not a ring change in 26,800 hours with 


GULF SECURITY OIL 


31 gas engine compressor units 
have been running smoothly at 
the Middleton Station with Gulf 
Security Oil since 1944. The rec- 
ords show 26,800 hours operation 
without a single ring change. And 
after 85,000 hours, Security in the 
crankcase was still in excellent 
condition. 

Here for 13 years Gulf Security 
has lived up to its name—security 
against Operating troubles and 
high maintenance costs. Gas en- 
gine compressor units lubricated 
with Gulf Security are consist- 
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ently free of heavy port and ring 
belt deposits. Wear is negligible 
—in fact, ring and liner life in 
both power and compressor cyl- 
inders is well above average. 
Bearings last longer, too. 

When you use a Gulf product 
you get an extra dividend—the 
free services of an experienced 
Gulf engineer. He’s always “on 
call” to assist you with any prob- 
lem involving lubricants, fuels, 
or any other petroleum product. 
W rite, wire or phone your nearest 
Gulf office. 


For more data on advertised products, use Reads 





GULF OIL CORPORATION 


1822 Gulf Building 
Pittsburgh 30, Pa. 


rs’ Service Cards, last page 21 








Cut flow control costs...standardize on... 


THE WORLD'S MOST COMPLETE 


LUBRICANTS and 


= 


r—- VALVES 









Bolted Gland Type Valve in 4” to 36” for 
200 through 800-lb WOG Semi-Steel 
and ASA 150-Ib and 300-ib Carbon Steel. 


2-Bolt Cover Type Valve in 4” 
and smaller sizes for 175-\b 
WOG. Semi-Steel 





Hypreseal Valve—Bolted Bottom Cover 
Type. 2” to 30 by 34” for ASA 
150-lb through 1500-lb Carbon Steel 
(with rectangular opening). API 2000- 
Ib and 3000-lb WOG Alloy Steel 
Rectangular Opening. API 2000 and 
3000-lb WOG Alloy Steel (with round 
opening). 





Screwed Gland Type Valve in 4” 
and smaller sizes for 200, 400 
and 500-ib WOG. Semi-Steel 














LUBRICANTS 























PROPER VALVE LUBRICATION means longer valve life and better 
performance at lower cost. Rockwell is the world’s oldest and 
most experienced manufacturer of lubricated plug valve 
lubricants. To assure perfect performance, a complete line 
of lubricants has been developed and field proved. For 


r——_ ACCESSORIES 


convenience, they are available in stick, tube and bulk 
forms. The Rockwell High Pressure Booster Type Hand Gun 
and Rockwell High Pressure Booster Type Bucket Gun make 
the lubrication of even a great number of valves a job that 
takes only minutes. 























GREATER DESIGN AND INSTALLATION FREEDOM are the “extras” 
you get when you specify Rockwell-Nordstrom valves and 
accessories. No matter what your operating requirements 
or problems, you can select from a complete line of valve 
accessories that assure easier, safer, more efficient operation. 


While only a few of the valve accessories are shown above, 
you can learn about the complete selection by talking with 
your Rockwell-Nordstrom sales engineer or writing directly 
to: Rockwell Manufacturing Company, 400 N. Lexington 
Avenue, Pittsburgh 8, Pennsylvania. 








LINE OF LUBRICATED PLUG VALVES 


ACCESSORIES 








Hypreseal Valve — Screwed Bottom Cover 
Type. 2” to 8” for 7500-ilb WOG Alloy 
Steel (rectangular opening). ASA 2500-Ib 
Carbon Steel (rectangular opening). API 
5000-lb and 10,000-lb WOG (rec- 
tangular opening) and API 5000-Ib and 
10,000-Ib WOG [round opening). 


Multiport Valve Type. Avail- 
able in Gland type and Hy- 
preseal type in WOG pressures 
to 400 Ib and ASA pressures to 
1500-Ib. Sizes from Y2” to 24”. 





ALL THESE ADVANTAGES 
In Every Rockwell-Nordstrom Valve. 


LEAKPROOF: Lubricant sealing is a double seal against leakage. 


LONG-LIFE: Lubricant prevents metal-to-metal wearing friction. 


LOW-COST: Lubrication is preventive maintenance. 


DEPENDABLE: Hydraulic lubricant action jacks plug for instant 
operation. 
QUARTER-TURN PERAT N: 90” turn for full positive shut-off. 


SMOOTH PASSAGE Straight through flow without crevice 


minimum pressure drop. 


UNEXPOSED SEAT Corrosion and erosion eliminated in vital 
seat oreas. 
ADJUST, LUBRICATE NDER PRE Never down time for 


routine servicing. 


No other valve —at any price—can offer the performance and longer 


life at lower cost of Rockwell-Nordstrom valves. 











CT Ve = 6 


























AUTOMATIC VALVE OPERATION is more dependable and econom- 
ical when you specify Rockwell-Nordstrom valves. They are 
far superior to ordinary valves for power operation because 
lubrication 
actuators can be used. 


reduces operating torque— smaller, less costly 


And since there are no forced, wedged 


——VALVES WITH SPECIAL FEATURES 


seats to be set, the actuator has only to move the lubricated 
plug through 90°. 

Typical electric, pneumatic 
above represent only three of the more than fourteen power 
operation arrangements available. 


and cylinder operators shown 
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NO MATTER WHAT YOUR NEEDS, there is a Rockwell-Nordstrom 
valve that will do the job better, longer and at lower cost. 
A few of the Rockwell-Nordstrom valves with special fea- 
tures are shown above. 

Special metal valves are available in stainless-steel, bronze 
and other corrosion resisting alloys for even the toughest 
services. Valves with hard faced plugs and bodies combine the 
economy of semi-steel with hard facing for utmost corrosion 
and wear resistance. Steam jacketed valves for precise product 
temperature control. By-pass relief values prevent pressure 


build-up that imposes dangerous stress on ordinary valves 
and fittings. Mutual) valves for 
positive control against explosion in multi-burner gas-fired 


Gas safety control (Factory 


furnaces, ovens and driers. 
* * * * 
Rockwell-Nordstrom valves and accessories are available at 
leading oil field and industrial distributors everywhere. For 
full information write: Rockwell Manufacturing Company, 
100 N. Lexington Avenue, Pittsburgh 8, Pa. Valve 


Licensee: Peacock Brothers Limited. 


Canadian 





rdstrom VALVES 


Shut-off 


ROCKWELL-No 


Lubricant Sealed For Positive 
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Aimouncing 


THE NEW PIPE LINE composite CATALOG 


The publishers of Pipe Line INpustry take pleasure in announcing a 
new, specialized catalog service for men engaged in pipe line operations, 
maintenance and construction. The new publication will be a composite 
file of catalog data from companies selling their products or services to: 


® Crude Pipe Line Companies _® Pipe Line Contractors 
@® Pp; re ee ee 2. ae Se a P ‘ 

Products Pipe Line Companies ® Engineering-Design- 
® Gas Transmission Companies Construction Firms 


The Pier Lint Composite CATALOG will be a case bound book, indexed and 
cross-indexed by company and by product or service. It will contain the 
complete or condensed catalogs of manufacturers and service companies 
serving the pipe line market. 


ENTHUSIASTIC INDUSTRY ACCEPTANCE 


When the plan to publish this new Pirprk Line Composirr CaTAaLoc 
was presented to 3,500 pipe line men, they responded with overwhelming 
approval of the idea. More than 97% of the men answering the survey said 


they would prefer such a catalog, will use it and want a copy when published. 


For further information concerning the new PIPE LINE COMPOSITE CATA- 
LOG, contact any of the Gulf Publishing Company offices listed below. 












1] od <n | mete) | alel-j hg aod Wel merc 
———— Apecialized PETROLEUM AicLhications 


© Houston (19), 3301 Buffalo Drive, JAckson 9-4301 


e New York (17), 250 Park Avenue, YUkon 6-6558 © Tulsa (3), 916 Enterprise Bidg., CHerry 2-9211 


e Chicago (4), 332 S. Michigan Avenue, e Dallas (1), 518 Santa Fe Bidg., Riverside 7-7344 
WAbash 2-9330 


© Los Angeles, W. W. Wilson Building, Huntington 
© Cleveland (15), 1010 Euclid Avenue, MAin 1-3295 Park, LUdlow 7-1219 


For more data on advertised products, use Readers’ Service Cards, last page 
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ClU Ob@TUICE For BOTH 


BUYERS AND SELLERS OF PIPE LINE EQUIPMENT 









PIPE LINE 


COMPOSITE CATALOGS 





| Pee eee July, 1957 


OPERATIONS & HMETTER SHOE 





L200 Fuse OF SQuierwmEent MKTEPMALSe 6 SHEWIOES F< 
at 





mee UN CONSTRVOTION 


—— 


puUSsSTRY _ : ° ° 
<a Another Gulf Publishing 
Company service for the 


oil and gas industry. 


IF YOU BUY EQUIPMENT OR SERVICES 


Be sure to watch for the first issue of the new Pirprk Line Composiri 
Catatoc. Ask your supervisor to check with your company manage- 
ment to see if your name is among those which your company has 
submitted to us to receive a personal cOpy of the new Pipe Lint 
ComposiTE CaTALoc. 


Full of job-help material. The Catalog will contain specifica- 
tions and engineering data actually supplied by the manufacturers, 
service companies and suppliers serving the industry. For fast, con- 
venient, comprehensive help in your job, make sure a copy is avail- 
able to you. It will make your buying or specifying job easier. 
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JM Johns-Manville PRODUCTS FOR 


PIPE LINE PROTECTION 


26 


American Louisiana Pipe Line protects 
approximately 600 miles of its pipe coating with 


Johns-Manville 


Asbestos Pipe Line Felt 


‘Transhield gives high value for a reasonable cost 

. made of tough, long-life asbestos reinforced with 
parallel glass yarns . 
between the enamel coating and the soil to guard 


against soil stress and give long life to the pipe 
line coating. 


Contractors like Transhield’s light weight and easy 
application . 
high tear strength (a knife is used to cut it) and 800-ft. 


rolls lower construction costs. 


For further information write to Johns-Manville, 
Box 14, New York 16, N.Y.; in Canada, 565 
Lakeshore Road East, Port Credit, Ontario. 


3 


.. it forms a continuous sheath 


. . lt speeds up coating operations... the 


more data on advertised products, use Readers’ Service Cards, last page 
















American Louisiana 
Company’s pipe line 
runs from Cameron, 

Louisiana to Detroit, 

Michigan, with a 22” tie 
line from Defiance, Ohio 
to Bridgman, Michigan. 
In the stretch from 
Southern Louisiana and 
Willow Run, it crosses 
eight states and nine 
major rivers and lakes 
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There’s an RMC thermometer for almost 
every industrial requirement 


Dial sizes from 1” to 5”, stem lengths from 214” to 70”, 
scale ranges from —150° F to +1000° F. These figures 
represent only Rochester Manufacturing Company’s 
standard thermometer specification limits. There is 
practically no limit to what RMC can do in the way of 
special thermometer applications. 

Standard or special, all RMC thermometers are made 
of corrosive-resistant stainless steel, have hermetically 
sealed non-fogging dial chambers, are available with 
RMC’s exclusive external recalibration device, and are 
guaranteed accurate to 1% of scale range. Why not 
remove temperature indication problems from your 
unsolved list—turn them over to RMC. 


Tell us your requirements for direct 
mounting and remote indicating instru- 
ments, and let RMC Engineering skill 
provide the answers! 





LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENTS 


ROCHESTER MANUFACTURING CO., INC. 





—— to RMC for TT, 
Instrumentation — for manufac- 
turers and users of processing equip- 
ment—and many consumer products. 


om DIAL THERMOMETERS 
120 1S< 


oo PRESSURE 

0X. ao 240 SWITCHES 
PRESSURE 
GAUGES 

LIQUID 

LEVEL 

GAUGES 





REPRESENTATIVES IN ALL PRINCIPAL CITIES 








207 Rockwood Street, Rochester 10. N. Vv. 


For more data on advertised products, use Readers’ Service Cards, last page 
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AN ENGINE 
AS MODERN 
AS TODAY 


The ALCO 251 diesel is modern for good reasons. The 
first: To save you money. ALCO engineers designed 
this engine with up-to-date materials, lowering main- 
tenance and slashing weight. Through modern turbo- 
charging and fuel injection they endowed it with 
more horsepower — reliable horsepower — to drive 
pumps, compressors, generators, shafts efficientl) 
and economically. 


All this means that you can install ALCO engines in- 
expensively. Heavy costly foundations, grouting, are 
unnecessary. It means, too, that maintenance cost: 
are lower because modern materials wear longer, and 
the 251 diesel’s design lets your maintenance people 
get into the engine faster. Replacement parts are read- 
ily available from ALCO’s six regional warehouses. 


ALCO can tell you much more about how the 251 diese! 
compares to “cast-iron” engines. Contact your nearest 
ALCO sales offices, or write Transportation Products, 
Dept. TR-5, P. O. Box 1065, Schenectady 1, N. Y. 


Condensed Specifications* for ALCO 251 Diesels 


No. Bore and RPM BHP Approx. Wt 
Cyl. Stroke (in.) Range Range Dry (Ib) 

6 9x 10% 350-1000 550-900 22,100 
12 9x 10% 350-1000 1100-1800 32,650 
16 9x 10% 350-1000 1470-2400 42,000 


*DEMA standards 


ALCO PRODUCTS, INC. 


NEW YORK 


Sales Offices in Principal Cities 


Locomotives * Diesel Engines * Nuclear Reactors 
Heat Exchangers *« Springs + Steel Pipe + Forgings 
Weldments «+ Oil-Field Equipment 
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With Wheaton Gauge Hatches you get vapor- 
tight seating—a dependable way to reduce 
evaporation losses in cone roof, and low-pres- 
surized storage tanks. 


Positive tightness is assured by a resilient seal 
in a cast iron cover, and a non-corrosive bronze 
seat in the steel base. The cover closes auto- 
matically, and the impact of sudden closing is 
cushioned by the resilient cover seal. Units are 


sa. 


available in T-1705 lock-down and T-1710 hand 
operated types, as well as T-1720S all-aluminum 
construction. 


Get Wheaton precision in gauge hatches and 
other tank fittings — backed by 65 years of ex- 
perience in the development of petroleum and 
chemical equipment. Send for Catalog No. 66, 
which illustrates and describes the complete line 
of Wheaton Tank Fittings. 





WHEATON BRASS WORKS, UNION, N. J. 
Manufacturers of Loading Arm Assemblies, Swing Joints, Loading Valves, Tank Fittings and Truck Tank Equipment 


EMCO LIMITED, LONDON, CANADA 
EMCO BRASS MFG. CO., LIMITED, WESTWOOD, MARGATE, KENT, ENGLAND 


Manufacturing licensees in Germany, Sweden, France, Brazil, Australia 


Tank Fittings by Wheaton 


the best by every standard 


For more dato on advertised products, use Readers’ Service Cards, last pags 29 
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Operators never had 
it so easy as at the... 


SCeeeeeeeeeeeeSeeeeeeeeeeeeeeeereeeeeeeeeeseeeeseeeeeeeeeeed 


Try the 2-Lever, ‘Joy -Stick’’ Hydraulic 
Power Controls available on a Lorain-26 Pipeliner 


and you will never want to go back to the old 3 and 
4 lever controls of other models. For here is the new- 
est, simplest, most responsive and effortless control 
in a pipeline excavator today. Only 2 hand levers 
operate hydraulically all 5 clutches which control 
direction and transmission of power for all turntable 
operations. And, with the 2-lever, “Joy-Stick” design, 
the operator “‘meters” the power to clutches at any 
rate desired —a little or a lot — slowly or rapidly — 
and still retains the normal “feel” of all operations. 
Result is faster, smoother, easier operation — fewer 


motions, less operator fatigue — higher production. 


Ask your Thew-Lorain Distributor for all the new ideas in the 
Lorain-26 Pipeliner ...the 2-lever, ‘‘Joy-Stick’”’ feature... the 
Torque Converter that automatically matches power to dig- 
ging demands ...a heavy-duty, sturdy crawler with enclosed, 
protected tread lock...hydraulic power operation of all 
crawler functions ... sealed idler rollers on anti-friction bear- 
ings available ...a longer, heavier Hoe Boom that digs harder 
materials — and digs deeper...these are a few. Be sure to 
get the Lorain-26 ‘‘Pipeliner”’ story. 
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Theat 
Sling 
Bulletin 


Reporting the Outstanding Performance of Union 
Wire Rope’s Machine-Braided Wire Fabric *!ings. 
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Tuffy’s a Hard One to Kink...and a Breeze to Unkink! 


You'll find it next to impossible to kink a Tuffy sling by 
hand. If you succeed, even with the aid of a vise, see how 
easily the braided fabric can be straightened out with no 
material damage. 








- 






Tuffy’s Streamlined Ferrule is Pressed On Over Tucked 
Eye-Splices for 100% Strength of Sling 


Tremendous machine pressure Tuffy’s smooth- 
edged metal ferrule around the tuck splice. Metal virtually 
“flows” into the braided fabric interstices. This compres- 
sive treatment gives the eye of the sling 100% of the 
strength of the wire fabric. Eyes stay spliced! 


swages 





Tuffy Hoist Line Delivers Big 
Extras of Dependability and Long Wear 


Tuffy Hoist Line is a special rope construction for hoist- 
ing on all types of over-head, stiff leg and mobile cranes, 








Give Tuffy “the Works;” then Take 
a Long Look at the Increase in 
Sling Service You Get Per Dollar 





ir tough 


‘> 


Tuffy asks no coddling. Put Tuffy slings on y« 
est jobs. Give them the “full treatment” of hard service. 
They’ll take it, and then some. And you'll be ahead in dol- 
lars saved by Tuffy’s longer wear and faster handling. 
The secret is the patented machine-braided construction 
of Tuffy slings. It produces a combination of extra flex- 
ibility and extra toughness never possible with ordinary 
wire rope and a big step ahead of costly hand-braided 
slings. This 9-part Tuffy fabric is precision-braided by 
machine in a way that eliminates the inequalities of 
hand-braiding. Tuffy Slings have no cores. Even when 
one of the 9 parts is cut or broken, it does not result 
in stranding. 


Watch Your Men Sling Loads Faster, Easier, with Greater Safety 


Tuffy fabric and Tuffy’s pressed-on ferrule team up 
speed up sling work. The high flexibility and kink resistance 


to 


. . , Saget! f Tuffy slings make for smooth handling, and the Tuffy 
derricks and clamshells. Combines extra flexibility and pelos Mor ae a culated ain virtually a thing of the 
toughness to absorb load shocks. Tuffy slings and hoist past. Because the ends of the ferrule are swaged flush with 
lines work with hand-and-glove harmony to cut hoisting the machine-braided strands, there are no projections to 
costs and downtime in every kind of materials handling. snag on loads or injure hands. No wonder handlers work 

“ P r faster, safer, with Tuffy slings. 

Your Tuffy Distributor will 
help you give Tuffy Slings and 
Hoist Lines “the works” £ Nyggo 
oist Lines “the works”’ test union D> COrp. | 
on the job you choose ES 2078 Manchester Avenve, Kenses City 26, i 
» Specialists in high carbon wire, wire rope, braided wire fo 1 wir and 
MY NAME TITLE | 
COMPANY NAME | 
| ADDRESS ——s 
| 

ON STATE — 

For Canada, Safety Supply Co., Toronto "En llparidponapemgenpsacaarenen Pan a mr pote tay a tee aas-cieac ainet aes ei an a al \ 
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0 Emergency Pressure and 
Vacuum Relief 
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here is the new 5. & J. Model $T-5455 PV Emergency Vent, 


\llustrated 
ssure and vacuum conditions 


designed to cope with excessive internal pre 
in above ground tanks of unlimited size. 


Adapted to the standard 20" A.P.I. manhole, this emergency vent is 
sturdily constructed to resist mis-shaping by manhole flanges not per- 
fectly flat. Entire cover can be lifted off base in a matter of seconds, pro 
viding clear and unobstructed passage through the 20" opening. Ly Te) 
gaskets to replace—no ynbolting 's -avolved—removal speed is para 


mount. 
y rise out of 


rves as pallet, and under severe conditions ma 
tens cover to the base. Standard 
34," water for vacuum relief. 


a copy of Engineering Data 


Cover se 
manhole completely. 
loading for pressure relie 
Interested engineers are Ta) 
Sheet. 


SHAN 
DD AND 
GEN A SUBS! es te OT @ | a ee 
ERAL P DIARY LE: Neb 
BERK RECISION i» hele c . meetin: Leet, Company, 3000 W 
ELEY 10 ORPORATION , TORONTO: Lytl se moering Specialti estern Avenue 
NEW YO ’ CAL 1 ytle Engineeri es, Ltd, 360 N 
1fO E. 42 RK FORNIA ang om — Specialties, ttd., 69 E otre Dame $+. W 
nd St rvict\ 3am ; claren & Son, Lt ‘ ’ glinton E 
‘ , itd ast 
lel race) TULSA 104 CHICAGO MEXICO, DF D. McLaren & Son, Lrd., 51¢ 3277 Moin Street 
N Thom 09 S. West CA ’ : Delmc Comercie! _ 510 - 9th Ave W 
M & M Bidg pson Bldg. ern Ave RACAS: Sinclair $ erciol, $A 
LOS ANGELES ENGLAND: Whessoe Wed. Solos Edificio Galipan 
; , Seles: 25 Victoria 
St ' London 
sw! 


6399 Wilshire Blvd 
orxs oe 
. v 


For mor 
e data on 
advertised 
products, use Readers’ Ser 
rvice Cards, | 
, last page 
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No problems here ! 












Excellent weldability, plus uniformity in 
diameter, concentricity and end finish, 
make Kaiser Steel Line Pipe easy to weld 
in the field. 
This means more pipe can be laid per day. 
Next time you are ordering line pipe, 
specify Kaiser Steel Line Pipe. 


Rely on Kaiser Steel quality and service to 
add dollars to your operating profits. 


S, 6" 
Pte ge % 


‘aiser Steel 





mae 
° a” 
Steel Mill Products: pictes * hot rolled strip and sheet * j le rip and sheet « tin plate * continuous weld pipe « electric weld pipe « 
pemi-fir 2 tee a I roducts * Fabricating Division: stee! fabrication for nstruction, aircraft, mis r 
* tanks « For specifications, write: KAISER STEEL CORPORATION «+ Los Angeles + Oakland «+ Seattle + Portland + Phoenix + Denver + Tulsa + New York 
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How Bell System communications 


serve the pipeline industry 


% 


TENN. 




















Bell System telemetering and remote control enables Tennessee Gas to centralize 
delivery dispatching in three areas (regional dispatching points indicated on map) 


n the northeastern U.S. Dispatcher operates remote station valves at market end 


ot pipeline by code dialing 


Tennessee Gas pumps to market with 


the aid of remote metering and control 


Bell System channels for remote metering and 
control permit Tennessee Gas Transmission Company 
dispatchers to regulate delivery at 16 unattended 


measuring points in the northeast. 


Almost half of TGT’s 1.8 billion cubic foot daily 
load is metered to four regional dispatching offices 
near major market areas. Over-all dispatching of the 
pipeline system is co-ordinated by Bell System private 


line telephone from Houston, Texas, headquarters. 


BELL TELEPHONE SYSTEM a5 


PRIVATE LINE TELEPHONE * PRIVATE LINE TELETYPEWRITER * DATA TRANSMISSION SYSTEMS 


CHANNELS FOR: REMOTE METERING AND CONTROL * TELEPHOTOGRAPH * CLOSED CIRCUIT TV 
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TGT regional dispatchers open or close valves at 
\ safety feature in 


the system enables them to stop delivery in 30 seconds 


delivery points by code dialing. 


in the event of an emergency. 


. . . 
Efficient communications can save manpower, 
keep costs down for you, too. Just call your Bell 
Telephone Company business office. A representa- 


tive will discuss your needs. 
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PIPE LINE PANORAMA 


Federal Control Noose is Pulling Tighter . . . 1 


prices are beginning to show. Colorado Interstate G 

present F PC rates which are below fan fie le 

under present rate decree won't even cover the company’s cur \ 
$15 mullion annual rate cut and refundine §$ 

Colorado Interstate product OZ percent of the 


Harris-O’Hara Bill appears doomed for 
Spokesmen say two Administration ar 


where they were iftter the Phillip 4 rout Qy 


Texas Pipe Lines Have Their Say . . . Follo 
Railroad Commission hearis on unconnected Ils am We 
pipe lines opened up with a salvo of their own. At 
® Producers want not only transportation 

@ | producers wall provide buye1 ind new pipe 


easonable lensth of time. wells will be conn 


® Stee] shorta ( not miports hole 


What’s New in Pipelining . . . Plastic coating for pipe lin 
Natural.Gas Pipe Line Co. of America plans to use polvetl 


Ing on its 88-muile, 20-inch line between Bridgeport. ‘Texas and Lin () | 
to he coated Was |} 2? Triile 29 incl line fron Def tal ()} T i 1or] ! Macl 


Line pipe metallurgists are optimistic abou 


diameter pipe Though previous ittempt t fie 
them together have eneral iC hac re ult re) techni 
Some show promise of correcting previou Du 


completion of big lines 


Experimental work on visual X-raying unit | 


IS appro it hine comple Lio! 


New Pipe Laying Barge to be Built . . © ©. S.'s second oc 
completed by December, Ney ess to be built for Bre 


Shipbuilding will cost $2.25 million will be S50 | Ol bt) | qd (2.0 | 
It will have stability to lay pipe in sizes up to 36 
to 40 mph Will pro ice r-CONACILILOI 


America’s first deep sea barge, the $750,000 Magic, can « Ih 


Middle East Pipe Line Shapes Up . . . ©: !7 oil company 
million pipe line from Middle East to Mediterranean fare A C 
ing possibility of double 58-in. or 40-in. line witl 


Narre is Of crude per da [ » na Csr Brit I DO iy) 


Texas Tops Nationin PipeLines .. . is’ pipe line industry | , : 


j ] ] 
invested in nearly 90.000 ile ( 
rapid pace Simce }9O4, mare in ? 2) I lk } i\¢t heer wick 
network each ea one rourti ot thre nation Dip 
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Designing the Modern Centrifugal Pump 


A wide range of pump and impeller factors 
must be considered. “Specific speed,” a guide number based 
upon capacity, head per stage, and pump speed can help 
the pipe line engineer obtain desired efficiency from the 
pump he selects. 


By VAL LOBANOFF 


United Centrifugal Pumps, Oakland, Calit 








Efficiency 

















Borre - Der Hour Thousands 


FIGURE 1—Typical set of pipe line friction curves for a two-stage pump with low 
capacity impellers. Initial design capacity is 391,000 barrels per day 
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Barrels Per Hour( Thousands 


FIGURE 2—Typical set of friction curves for two-stage pump with high capacity im 
pellers. Ultimate design capacity is 440,000 barrels per day for same type of pump 
considered in Figure | 
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RAPID GROWTH of the pipe line in- 
dustry has focused attention on. the 
importance of good engineering in the 
desien. selec tion and operation ol cen- 
trifugal pumps tor a wide variety of 
specifications Each class of service 
presents special design problems in 
fitting the pump to demands 

A background of theoretical knowl- 
edge plus vears ol practical experl- 
ence vo into the design of the most 
efhcient pump for any given set of 
conditions. Experience is needed to 
predict perlormance without model] 
testing and to predict pump operavion 
when the impeller design or pump 
speed is varied. Variation in pipe line 
flow is often much greater than can 
be covered by the impeller cut; many 
of the pump drivers are constant 
speed electric motors 

It is not desirable or economical t 
change the complete pump or even 
a pump case to cover flow changes 
Therefore, it is necessary to lear 
what pump performance will be if the 
came pump case is used and the d 
sign of the impeller or impellers 
varied Theory does not provide this 
information: but working with 
line enyvineers, through fleld and tae 
tory testing, vives much needed 


perience whicl leads tO a VeTV al 


rate prediction ol pump performanc 
where only the impeller design 
modified 
lo select the MoOst efhicient pump 
for a pipe line station it Is necessan 
to know: 
1. All variations ot flow: initia 


normal and wultitnate capaci 


Friction curves 
2 Specihe Yravilies and viscosiues 
oe Line press Ives 


4. Type of a driver and horsepower 


pe I pump 


5. 1) oTee ol corrosion, eflect Ol 


pumped liquid 


6. Whether series o1 parallel opel 
ation 1s spec ified 
With this information. the designe! 
can construct a new pump with the 
highest possible efhe mency oOo adapt CX- 
isting patterns to handle the requires 


service, either boostet or main lire 


Boosters Cover Wide Range. | an! 
booster pumps are of a relatively sim- 


ple construction. They are designed 
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ments 


with 


high 


low 


or medium o1 capacities, 


NPSH 


running 


and 
Phen 


oes not exceed 1800 rpm 


ow heads require- 


speed usually 


\ typical booster pump Is a vertical 


init, siIngie stave, mounted directly Lo 
he motor shaft It has rugged con- 
ruction, designed tor continuous op- 
ition with low NPSH. and a mini- 
Wm n unber ol wearin parts No 
oundation is required: suction and 
scharet no co il¢ ol the Sammie size. 
nd in both vertical and horizonta 
lonmetr his pump ts installed lik 
ilve in the pipe line; the pump 
ise Is not affected by pipe strains \ 


booster with an impeller 


t a double suc tion design 1s normally 
ied tor larger capacities and lower 
NPSH rt lrements 
_ Can LV pe hooster pump ms used 
VY many pipe line companies where 
: , . 
INKS must be drained comp-etely o1 


where NPSH avallable 1S 


UTP suction 


zero at the 
nozzle. Leneth of the 


dd oon the NPSH [.* 


UIT Wii aepen 
rements Of the rst Stave impeller 
outel harre ol can S normaly 
burned in the ground. This unit has 
t I desi rie Sa wetroieun hbooste! 
Wp wi ith ANIAIIN ba mced Wpel- 
! inc iS a ninimun number ot 
wes rer Wing nora rus n ( 
tol | ere int severa other Vpes 
Purmps Tor tam booster service that 


INCUUISTT 


Main Line Pumps Complex. \lain 


Ine pumps must be engineered to 
cover the tull range of pipe line flow 
Vill the hes possible ethe ency 
This fl ror in il stave oO nna 

Lor irl is much as DN percent 
ind the ips must adapt themselves 
( His iiation witl 1 minimum ol 
mechanical Change 


\ populat tvpe ol 


construction for 


main line pumps ts the horizontal. sin- 


with a 


( Stave inl double SsuCcTION 
mpeller. It covers a wide range ofl 
ype ration witl runnin speeds vary 
ing from 1800 to 6000 rpm. This de- 
ign lends itself to simplicity, higl 


theiency and low maintenance cost 


When the pressure requirements 


ire above a single-stage pump, multi- 
stage units are used, Two st ive pumps 
cover a wide range ol capacities and 


medium heads Phey can he designed 


with single suction or double suction 


impellers : efficiencies to YO 


c obtains d 


up per- 


cent can | with this design 


lwo stage pumps are normally opet 


ited In series and constructed with 


hull 


Alt 


balance both radial and axial. 
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FIGURE 3—’’Specific speed, 


number to the 


an important guide 
related to pump capacity and efficiency to better predict performanc 
upon actual hydraulic tests of standard pumps 
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pump design engineer 
tte 


d data is 





FIGURE 4 


Hydraulic tests show the effect of varying the 


operating at 1780 rpm 


impeller size 


a two 


4 
may be 

based 
+} 


stage 


tt 


pump 
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000 


Points Drop In Efficiency 
Vv 
S 


VGPM x ¥VH/STG x RPM 
H/STG 





N< = 


Head & Capacity Taken 
At Peak Efficiency 





2. lo provide thrust bearings with 


the longest possible life each pump 
must be axially balanced. An opposed 
impeller arrangement on the shaft will 
keep the pump in balance and elimi- 
nate use of complicated balancing 
devices. 

3. Pump shafts should be tree to 
expand, and of sufficient stiffness to 
minimize deflection. Assembling of 
impellers on the pump shaft with a 
shrink fit adds vreatly to its stiffness 
Lhe opposed arrangement ol ITN pe l|- 
ers also keeps the shaft in tension 


which IS a desirable 


Cature In any 
rotating machinery. 

4. Experience shows that wherever 
possible, the pump Cas should hye de- 
signed with the suction and the dis- 
charger nozzles In both vertical and 


horizontal alignment. In addition, thi 








Ré ~ ré , & 


Capacity, Percent Of Normal 


FIGURE 5—Performance curves relate efficiency and capacity for various size impellers in the 


same case. “Specific speeds” are used as the parameter 


amum flexibility It has only one 1. lo cover a wide range of oper 
iffine box, and requires a minimum tion with a minimum of- wear tl 
building space fol installation pump must be in “radial halance 


Phis can be accomplished by a “dot 


center line of the nozzles should be in 
line with the pump feet. This feature 
eliminates any effect of pipe strains 
on the pump case and adds to the 
ruggedness of the unit 


5. Bosses, drilled and tapped, must 


Watch Mechanical Design. Fo: ble volute” design, by a “staggered — be furnished witha vibration recorde) 


ea h type ol pipe line pump tl ere ire volute” ck sign Ol by having a diffuse 
several mechanical design features type Cast All three methods ar 
I should receive attention equally effective. 


VANE ar 
MPELLER PERIPHERY 
PRIOR TO UNDERFILING 


4 


—~- - VANE THICKNESS AT 
tS —_ / IMPELLER PERIPHERY 
~> a, AFTER UNDERFILING 
me vf 
< cy 4 
oe. 4 
LT Ps 442229) 7 


a 
Q METAL REMOVED 
bs INDICATED IN BLACK 





i- be provided for shutdown devices on 

© bearing housings, on pump cases and 
mechanical seals. In most automat 

i- ynpe line stations the pumps should 

I It is usually installed on the outboard 
bearing housing 


6. The pump case must be designed 


APPROXIMATE UNDERFILING RELATIONSHIP 


Q = CAPACITY AFTER UNDERFILING 
Q=a* = 3 Qu * CAPACITY PRIOR TO UNDERFILIN« 
" é A + VANE SPACING NORMAL TO FLO® 
PRIOR TO UMOERFILING 
B + VANE SPACING NORMA’ TO FLO” 
AFTER UNDERF LING 


mOTE QO @ Qe ARE AT THE SAME HEAD 


yf Hy pt A 
Y mw /, 1, 
BP | VL J Ys MEAD CAPACITY PRIOR TO UNDERMLING 
+ Jf MEAD CAPACITY AFTER UNOERFiLime 
: ia ‘a ~S4P ag ry 
\A x YL < 100} eos z 
2 2 
\A S « 
A i "er ld = Z - #0 ———+_+ ” 
7 0 z= eo} RZ “ . its = 
: “ 2 
S| “277 eee 4 z | ¢ L@ 
3 : 
= 20} 4 js = 
‘ N it . 
0 20 “« #0 #0 0° 20 “0 


FIGURE 6—Underfiling removes metal from the underside of the impeller vane. It 
impeller between all vanes, thereby increasing the capacity 
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APACITY, PERCENT OF NORMAL 


increases the area at the periphery of the 
at peak efficiency 
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in such a way that wide and narrow 


impellers can he installed without any _ APA 
mechanical chanves It took many - - 
———. + e 1 
vears of research, commercial testing . + 
* . 

and field testing to learn how to pro- 1 * 7 

* . 
vide for this feature with a minimum z > ‘ ¢ 

2 * @ 


ol loss. 


7. All cooling jackets must. with- ? 4 


yvone 


stand full line pressure Ol product 2 , T 
cooling. ze @ » 
8. All pipe line pumps are fur 
nished wit mechanical seals in the I 
stuffing boxes, and with one or. the othe 
other type ol seal failure shutdown * sachin aa — 
aevices Lhe It Alt inn unber ot su 
cesstul types of mechanical seals 
9. The impeller (or impellers =" 
should he ol the highest possible eth- 
ciency to cover the full rane ol pipe 
a Ee Pate Wet ‘ates ba : FIGURE 7—Degree of steepness of the head capacity curve may be varied by removing 
from the impeller pattern. For a given impeller diameter the highest head is obtained with the 
quired to properly engineer the design largest number of vanes 


of several efficient impellers in_ the 


Sallie 


purnp CaM 


Selecting Right Pump. ‘J vpical pipe =orpm. Specific gravities and viscosities —lookes 


! 
rie friction curves are shown in ine iso shown on the triction « rye that 7 ticyr 
Figure for an initial Capa itv ol For flexibility thre Pups per stal I Was tO perce 
101.000 barrels per day and in Figur were serected in this eXample normal capac elie 
for a final capacity of 440.000 bpd prediction f ; 
’ ay . 7 . 
Pipe line pressure is assumed to be Specific Speed a Good Design UrPOSeS 
OO psi The driver is an. electri Tool. In sclecti this new pumpir idered as ¢ () 
APPROXIMATE VOLUTE CHIPPING RELATIONSHIF 
4 * CAPACITY AFTER VOLWTE CHlIPmime 
> V* in * Om Qu * CAPACITY PRIOR TO VOLUTE CHIPPmS 
= ~ 
FS ’ A + VOLUTE AREA AFTER VOLUTE CHIPPING 
= Aq * VOLUTE APEA PRIOR TO VOLUTE CHIPPmO 
r= wOTE QO @ Qu amt at THE Same wEaC 
7 Ji \5 “4 a 
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June, 


FIGURE 8—Chipping of the volute lip removes metal at throat, increasing the volute area. Peak efficiency will move 
right and pump efficiency drops one or two points 
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nm YACILN head per stage in i 
! 
! speed are known, designers 
( ite hie ‘specih speed 
sSpecihe speed wa ude n unber 
; | 1] 
ssen to the pump designer for all 


ilso he used hy 
cst iblish CN 


Phe “spe 


( ( ) | 
x ( ce) lhe ibove eXample 1s 
l 
Figure 3 shows the relationship 
\ Specihg¢ spec eth lCTICLTeS 
IS) Dase On ictual rN 
pre rie PUTTS 


Suctl hactors is effect of 


CrOSSOVETS 


apacities [ol 


ISS ( } 


consideration 


lt can be referred to for either single 
Ol r double suction impellers 
For the specific speed” of 2500 and 
‘ M 00 gpm efficiency 
( ywerc urns Up atl the desien 
i i¢ s 4 yt ie? 


Experience ‘Backs Up” Specific 


lict thre 


Speed. lo pre elliciency of 

1 low capacity impeller the “specifi 

erent rapt Cannot he used. instead 
necessary to rely on experience 

Here i vreat number of tests 

t dilleren Ivpes ol pipe pumps give 
eC Dac round information neces- 
( Csi blist I perlormance Ol 
! vellers of different width and 
t) CS 1S 





About 
the 


Author 





( his I engi- 
Centrifugal 


VAL LOBANOFF. 
nee) 1a | nited 
has had 


in all phases of the 


many years’ 
CNPCrICcnece 
centrifugal pumps for 
and Process applica- 
assistant 


Lions He Was made 


chief engineer of United Pumps 


in 1949 to devote his activities 
to engineering problems. He _ is 


A.S.M.E.. 
California. 


Protessional 
Pac ini 


Association and 


iclive Mn 
Eneineers of 
ar ctrical 


engineering and protes- 


] 
S1Onal 
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Selecting the Impeller. Figure | 
the 


shows one ol hvdraulic tests on 


a 14-inch, 2 stage pump. W idth of the 


impellers were changed from 234- 
inches to l-inch. in four steps Thi 
234-inch impeller peaks at 9500 gpm 


and has an 87 percent efficiency 
: ; 
unpeller peaks 


ethi- 


tion 


while the l-inch wide 


al yO) spm and has $%? percent 


With ~ Ve 


efliciences were 


Clency percent reaue 


Ol capacity, Still main- 


above ot) percent Lesse? rc- 


t 
' , 1] " 
auction in Capac \ Wil result mn 


le SS 


smaller efliciency 


Chanve in the impeller design 


a YIVOCN pullip Case 1S LO SOTTI 


Cevret related to a “specific speed 


SIOW specd 


Oo a running speed 


maintain better efliciencies 


Capacity also. 
her * speci 


with higher efficiencies to a low 


Ini pe LlCrs 


pumps of hig speed re- 


Spond 


Capac ty Inripe ller 


\ tabulation of tests of various im- 


pellers in the same case produced the 


raph shown in Figure 5. This repre 


sents a trend to establish performance 

for variable Capacity impellers in the 
2 

Reduction ot capac- 


efhi- 


Same pullip Case 


ities is plotted against loss of 


( en ies lor litt rent 


\ ratine of 6; 


Spec ihic speeds 


percent of normal ca- 


‘specihic speed of 2900 


pacity and a | | 


nves an efliciency drop of four points 


hac k Lo the 
] 


results OL calculations 


By voing previous ex- 


! 
amples, show 


that engineers selected a 16-inch. 


J-stave pump with normal flow effi- 
ciency. of e pump at 69 percent: 
fliceency of the low capacity impel- 


percent 


Effect of Impeller Modifications. 
In addition to the changing of impel- 
ers, Variation in performance can also 
be accomplished by minor chang 
These 


not as effective. but can be very help- 


Cs In 


1 given impeller changes are 


ful when properly applied. Figure 6 


shows the result of under-filine of the 


vanes. The underfiline removes metal 
from the underside of the impeller 
Vane and increases the area al the 


perip| 
p ripe ry 


vanes, thereby increasing the capacity 


of the lm pe ller between all 


at peak efficiency 
[his 


tional to the dimension A 


increase is directly propor- 
over B. The 
head rating will move to the right in 
a straight line from Q to Q,,. As a rule 
remains either the same 
Lhe 


most effective gain 1s to the 
*“Shut- 


the eft wency 


or shghtly better shows 
that the 


rivht of 


CUTIVE 


the peak efficiency 





oll head” does not change with under- 
hiline 
left of 


smaller when approa¢ hing the shutol 


Therefore. the the gain to the 


the peak efliciency became 


} 


point 


point ol! 


7eYTO Capac ty 


Performance. |' 


IS possible also, to vary the devret Ol 


Vanes Influence 


steepness ol the head Capacity Curve 


by removing the from the 1m- 


Vanes 
peller pattern. Pump performance 
with different number of vanes 


Note th 


the highest 


shown on Figure at for the 


same impeller diameter 
head 1S obtained with the 


ber of vanes. As 


the shutoff head stays 


Vahes alt PECTIIOVE 
relatively the 
efficiency the head 


same, but at peak 


drops and H-O ¢ Lirve becomes ste epel 


peak Capacity MOVES shehtly to tlre 
left and efficiency remains about the 


Sallie 

Similar results are obtained with a 
change in discharge angle of the vane 
at the periphery of the 


! 
normal desien the 


inpeller lr 
maximum numbet 


of vanes is /: the minimum 1s 


Chipping the Volute. When capac 


ities increase by changing impellers 


has reached its limits, further gain 1s 
possible by chipping the volute lip i 
the pump Cast By this means metal 
is removed at thre volute throat 
thereby Increasing the volute area 
Fivure 8 shows the effect) on pump 
performance due to this chippin 

Peak efficiency will move to the right 
in the Square root ratio ol the new 
rea to the old area Pump efficienc 


drop 1 to 2 points wit! 


will normally 


this « hange 


Consider Viscosity Correction 
Factors. Experience that th 


VISCOSITY 


shows 


correction factors are less for 


multi-stage pumps than for the singel 


Stage pump This is probably due to 


heating of the oil as it is going throug! 


Staves he tter ove r-all factor 


YIVINYE a 


What About Future Design? | |ics: 


are the tools available to the pump 


designer to help him give the pipe line 


engineers the equipme nt needed 


Larve) pipe lines. adaption ol vas 


turbine drivers, higher horsepower 


higher 
W here 
use of hydrauli couplings 


More auto- 


CONSICCT? d 
mechanica 


and speeds for the pumps a 


coming capacity variation is 
too vreat, 


likely 


mate 


will he 


devices and satet 
in the very near future 


The End 


seals are 
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Products Line Conquers 
Iranian Mountains 


New 700-mile, 10-inch line crosses the Zagros “A6p 


Range to deliver 30,000 barrels daily from the Abadan | 


refinery to Teheran. 


\FTER CROSSING desert plains and new Ahwaz pumping station ¢ 
the rugged Zagros mountain rang the Iranian plains 
he new 700-mile, 10-inel products Right-of-way in the mount 
ne of National lranian Oil ¢ ompany regions lav alon the swiftly 
vill deliver products from the Abadan Kashean Rivet Depths he 
refinery to Teheran early this sum- varied from 2 to 20 feet accore 
the season, so sites of 2 eC} 
First section of the line from Abadan ing were selected carefully hye 
Ahwaz was completed prior to 1955 est crossing was 1/00 fee 1cre 
when National Iranian Oil contracted Karun River near Ahwaz 
e 300-mile portion trom Ahwaz to In many places, the onl on 
\vna to ( ostain- John Brown Ltd. of tion was alone the road « ed 
london, Societe Entrepose of Paris is the mountains: only le A 
OW completins thre 270-mile leo fron one side of thre orgee. Gradients 
\zna to leheran Williams Br thers in three were otter encountered 
| imiuted., provided tec! nical assistance perature during construction 


on the project 


( mnpleted cost ol the lime will by 


ver $32 million. Initial capacity is 
ihbout 3O.000 barrels of produc ts daily 
Early this veai shipine nts ol up to 


10.000 barrels of kerosine were pumped 


as far as Azvna daily. Six pump sta- 
tions will be in operation initially 
Plans call for expansion to 13 stations 
later 

Pipe used in the new line is 10-incl 
seamless, conforming to API specih- 
cation JLX-46 with a minimum wall 
thickness of 0.279 inch. Some pipe 
ised in mountain regions had wal! 
thicknesses up to (). 544 Pipe Was sup- 
plied by British and French manufac- 
turers, 

Rugged route of the line parallels 
the Ahwaz-Teheran railway. Its path 
crosses over 220 miles of desert, 200 
miles of mountainous terrain and 165 
miles of hill country. From an eleva- 
tion of 80 feet above sea level at 
Ahwaz. the line climbs to 7500 feet 
in crossing the Razan Pass and _ t'v 


Zavros Mountains. The Rey termina! 









Cospion Sea 


ee 


Teheran 





Khurramoabad 1 : Isfahan 





y\ 








= 

CrOSS Persian 
1OoT) Gu f 
. hye } 

sitar: Route of the 700-mile products line traverse: 
Out Ol desert, the Zagros Mountains and irrigated 
de or agricultural regions. The new line follows the 
; railroad route from Abadan northward te 
—— Teheran 

| Cll 

on 





near Teheran is at an elevation of 
400) 7 0) mn: ' Blasting was called for on many miles of the right-of-way across the Zagros Mountains. Even 
. t ? ~~ " 
, leet he first | miles from the with the tough conditions met, construction progressed at an average rate of 1'2 miles a day 
4] 
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er the ditches. Atte 





._ = : 
. 
- 


Plenty of rock on the 300-mile mid-section of the line made the going difficult for the British contractor, Costain-John Brown 


ne inved from below treezin: 

Pynve ) ci¢ Pees Averace speed 
] al | 

I Pti¢ On Was Wes a Gay 
Pr } | 
re mexceptional Gdavs reached 

iS T11ics 
\ | 

est obstacles to line construction 
Lhe numerous iwrigation ditches 
ict ip a network In thie iVTl- 

ra ) ns area Here the line hac 
) Li » Tee below these ducts 

{ 1 
) Vict wer is deep as LU 

| 

oO avold interruption of wate 


POrATY Carrier plIpes 
| i 


Lrie 
yherte rris 


thie 


original channels 


Twenty-three river crossings were made by 


the 


line. This bridge over the Ab-l 


Iranian 


Khoramabad River is in tight quarters. At 

some sites along the mountain route only 

18 feet of working room was cut through 
the gorges 
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Ditch was made with conventional 


bucket ditching machines ex- 


cept in the rocky mountainous terrain 


where many miles of blastine and 
backhoe work were required 


Electric, Diesel Stations Move 
Products. Six pump stations 
able the 


will Cli- 


new line to deliver 30.000 


’ ] , 
barrels of gasoline per day to Rey as 


m as the line ts completed seven 


additional stations will hike capacity 


to 60,000 barrels daily according to 


future expansion plans 


\badan 
has two electrically driven seven-stage 

one he kept 
normally. Stations 


through 6 are equipped 


The first pump station at 


centrifugal pumps will 


In standby 


) 


service 


with three 


diesel-driven centrifugal pumps. ‘wo 


40-horsepower units are 


ation and one 1s on standby. E: 


nm 
at OO gallons per minute, 


YOO) rpm, at pressures of 1000 


ps! 
Log Ale d a 
Azna 


mountainous 


stations 
Afrenah, Ahw iz. 
In the 


Additional are 


Bedrawi. and 


Kh irramabad 


area, -stage multiplex pumps are 


i 
ariven by s per hare d diesels 


( nly the 


tl rouge! 


ear box LPanNsilssi 


nN) 


\hwaz units pump the re- 


Mmamaer opera 


Im) SETICS, I 
c¢ in paralle| because 


heads encountered 
lo cut down on vaporization of moto 
MOINS 


highest | the line 


1 Trudy 
ol 


ITECSSLITE 


hac k | 


head 1s maintained constantly 


Tanks Float on Line. Stations 2 


] 


through 6 have three balance tanks 


of 20,000-barrel capacity which 





will always be maintained half full 
Contents of these tanks will be auto- 
matically floating on the line and will 
be changed over as an interphas 
Passes throug! each station In this 
manner. whenever a section of the 
line has to be shut down for a tew 
hours, it will not be necessary to inter 
rupt flow throughout the entire line 
Anv loss of suction pressure at any 
ziven station will automatically con- 
nect the pumps to the balance tanks 
through electrically driven boostet 
pumps 

lhe line is designed to operate a 
a maximum pressure of 1200 psi. Due 
to the rugged terrain traversed. it will 
be necessary to operat the line witl 
back pressure \t the Rey terminal 


! 


the bac K 


pre SSLIT¢ 


station has additional dit 


will be 650 psi 


sel et 


for the veneration of electricity for 
auxilianes and tor domestic requir 
ments of the station 


Radio Facilities Unattended. 


channe] 


is being installed alone th 


re) Phere will be 


ite 
peater stations, each wit 


eenerators, Tradlo 


e pip 


[wih 


juIpment and 


All radio equipment includes an 
matic switchine arrangement 1 
event oj} bre ikdown 

Due to the 1 edness of tl 
rain and the necessity to place 
equipment al the highest eley 


alone the route, it | 
to isolate the radio stations 
facilities including othe 


, P 
electric power generation 
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from 
SOUT 


As a 


June, 


A 24 


\ HF COMMUNICATIONS SVSLCTI 


( rie 


unattended rt 


ALLIOTIS 


as been necessaly 


result 


1957 





=. aes 





nost of the stations are more than 


six miles away from the pipe line and 


some of them are as far away as 2) 


miles. 


Corrosion Protection Complete. 
Before construction of the line a soil 
resistivity survey was made alone the 
route For the first 90 miles. coastal 
plain soils had a high salt content and 
ow resistivity: remainder of the route 
across desert areas and mountains 
varied widely.in corrosive environ- 
ment 

On the basis of this survey, esti- 
mates of current consumption for the 
cathodic protection design were 
worked out. After the line was com- 
pleted, current drainage surveys wer 
made to determine what power would 
be taken from the pumping station 
auxiliary power units for rectifier pro- 
tection unit load At intermediate 
points ciesel-driven motor veneratol 
inits in unattended blockhouse instal! 
lations provided needed current 

Lhe entire line has been coated 
with a system of coal tar prime 
enamel. and with evlass fiber inner 
wrap, followed by an oute) Wrappin 
ot Kraft pape! An extra wrap ot elass 


fiber was used in rocky areas 


‘Future Laterals Planned. | |i pij» 


line will directly serve five terminals 
according to current plans. Other 
NIOC installations will be supplied 
by tank trucks and railway tank cars 
In addition, two new spur lines are 
projected to effect more widespread 
distribution ot products from Abadan 
\ 200-mile, six-inch pipe line spur 
from Station No. 6, located 200 mules 
south of Teheran, will be built to 
Istahan. former capital of Iran. This 


line wall start at an elevation of 6400 


t 


et. climb to 8500 feet in 36 miles 
ind terminate at Isfahan at 4700 feet 
Phe Ahwaz-Teheran line is the high- 
est. pipe line in the Eastern Hemis- 
phere, alt least in the Free World part 
of it, and the new spur will surpass 
the main line's highest elevation 

Pumps on the Istahan spul will 
be duple ae reciprocating, driven by 
40-hp diesel engines, Maximum line 
pressure will be 1700 psi and capacity 
will be 20,000 barrels of gasoline per 
day 

The othe: projected spul will be a 
220-mile, six-inch line from Teheran 
to Resht in northwestern Iran alone 


the southwestern shore of the Caspian 
Sea The End 
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Pump station at Ahwaz has two 540 horsepower diesel driven, centrifugal units pumping in 
series. An additional unit is on standby 


= ee a 
7 ; , 


— 
mu” we 
\ *. 





Supercharged diesel engines drive centrifugal pumps for five of the stations. This view on the 
engine room side of the firewall shows preliminary service inspection of the units 





Twelve-stage centrifugal unit is shown here being assembled at station three 








Modern Automatic Units Boost Capacity 


Rancho’s Katy Station 
increased daily system ca- 
pacity 25,000 barrels with 
remotely controlled units. 
Station will be unattended 
except for routine checks by 


operating personnel. 


rOMATIC controls. 


DlO- 
and ¢ mmiplex COMMU 
transimittins In- 


othice. 


systems for 
tion to. the dispatching 
Katy station of 


SVSten 


Ram ho Pipe 


Phcine rit 


one of the most modern 


Pypical of the degree of 
1 is the scraper running tech 
Lhere ine Iwo) S¢ detectors al 


the Katy station 


ipproxinately OW) 


rapet 


ne is located up- 


tream feet from 


he station bypass valve and the other 
Ss located adjacent to the downstream 
side of the bypass 


he contact on. the de- 


ipstre ih) 


ector energizes a which auto- 


ratically shuts down all units in oper- 
ion, closes the station suction and 
discharee valves. and opens the by- 
pass valve At the same time. the 


Passage indication hehts on 


he local and Supervisory control pan- 


| from green to ambe) 
When a scraper 


S Wlll ¢ hanee 


stream detector, a contact similar t 


used on the upstream detec 0 


| ) tT 


| 
nergl the relay. At this time the 

iper passage indication livhts 
hange back to green, indicatine that 
he station may be returned to nor- 

il Operation Ka VY Station may he 
broug! bag Or he line by the fol- 





reaches the down- 


lowine steps al either of the control 
pane!s: 

®@ Closing the bypass valve and 
opening the suction and disc hare 
valves automatically 

® Pressing the respective unit 
“start” pushbuttons 

he bypass line around the main 


Katy st 


equipped with a check valve and an 
pulp} 


line valve at the ation 1s 


orifice plate Lhe plate retards the 


flow enough to kick the scraper on 


Past the bypass line 


One Valve Regulates Station. 


Phere is a control valve between thi 


station and main discharge valve 


which is actuated by the followine 


t 


CONCILIONS: 


® Suction pressure 
® Discharge pressure 
® Flow throughput 
e Power demand 
In addition to the above. a start-up 


controller takes over on shutdown 


Phis control regulates the time to fully 
open the control valve on Start-up 
Rancho’'s Katy 


most of the other system instal- 


Station 1s equipped 


as alt 


lations, with an automatic sump in- 


stallation. All drainage pumps are 


bled 15 seconds automatically on 


IS piped to an oll-water sep- 
arator. This separator has a pump for 
each side operated by float-type 
switches. Oil is pumped directly into 
line and the dis- 


the main water Is 


charged to a burning pit 


Dispatching Office Monitors Oper- 
ation. The control panel installed at 
Katy 


patching office in 


IS duplicated in Rancho’s dis- 
Lhe 


Houston pane! is t*¢ ul ) ed with addi- 
| jUlp] 


indicating 


Houston 


tional devices that allow 
complete monitoring ol the operation 


at Katy 


@A vreen and a red leht indicates 


station: 


each alarm tunction. Green light 
shows normal conditions, and the red 
heht abnormal ones 

@A white check 


the center of 


IS low ated IT) 


heht 


each set of indicatin 


lights 
e | W » pushbuttons and two breake 


position hehts (green and amber) for 


thre outdoor breaket L hese are 


beneatl the 


Cale d 


button 


® lwo indicating lehts reen 


; . 
monitor power tailure at Katy 


, , " 
a lwo additional! pushb IttLOnS 


pro 
vide “check” and “alarm reset 
@ lhe meters tor suctlon. Case, anc 
discharee pressure, flow ind deman 
ire indicating only 
When one of the red trouble light 


goes on, it will flash off and on unti 

the alarm “reset” button is pushe¢ 
i 

Lhe alarm reset _ pushbutton also 


Lhe che k 


' 


bel] 


pushbutton enables opcra 


I 


silences an alarm 
or to ¢ i | 


indications on the 


‘ x | 
SOrY COnLUO! Panel 


Protective 
ment. Katy 


“lockout and 


Devices Guard Equip- 
1S equipped with botl 


“non-lockout 


protec- 





Manifold area shows control valve at extreme left. Flow and pressure chart appear near center 


of picture, and the metal cabinets contain the protective mercoid “shut-down” 


controls 
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tive devices. The lockout devices are 
connected to relays which operat a 
sole noid on the control SWI1l¢ h When 


his switch has moved to the “trip” 


position, and shut down the unit, the 


trouble must be corrected and control 
switch manually placed in the reset 
position before the unit can be r 
tarted. The non-lockout devices pro- 
ect the units from faults that are tem- 
worary and will correct themse!ves 
such as a high case pressure Under 

ese conditions the unit is shut down 
but can be started again by pressin 
thie ‘start-button, when the trouble 
has been COrres ted 


Lhe protective Gevices are as {tol 


\ Non-lockout 
Low SuCTION DIreSSLITE 
High pPullp CAS 


pressure 


Hiel pump Case temperature 


Hiv outboard or iInboat 
motor bearing temperature 


High outboard on 


pump bearing temperature 


inboard 


P 1mnhp) SCadl li inate 

Vibration 
\. “Non-lockout 

Low AC voltae 

Motor thermal overloa 

High motor temperatur 
R Lockout 

Motor current unbalanced 

Motor overcurrent 


Lhe pendulum-type vibration cde 


is mounted on the 


p imp inbo il 


bearine housin Phis detector is 


, . , , , 
I! coil whicl disables tie detec 


tor during start up, since during this 
operavion there may be large vibra- 
tions and, after which any vibration 
in excess of normal operations 
shut the unit down. Station will b 
shut down i the leakage oun 


Pull p-se als becomes CXNCESSIV ( | ( 

















Control Room Separate from 
Pumps. Phe main difference in phys 

















wal aes n ol Pas Artie ir Stallor 
as compared to the three original sta 
tions on RR Te « Veter ~ th cera 
lO! il) OS SVSLCIT 1 ihe Cpa 


ration of the pumping units from tl 








control buildin: Phe pumping ut 
at Katy are mounted on a concre 
ib SOTTLE \) lee Pron ( or ( 
bh uldin | cre il Vi ; } ) 
tyt) a) ‘ el prorecte« ‘ 
entilated motors. These mote ‘ Compact control panel, duplicated in Houst 
office, gives picture of station operations. Kat 
Acca isin a Se a — Station can be brought on the line yw shu 
for operation o ol-doo1 down, locally or from main office 
I qaaitional re t¢ Oo! 
( thie) ( CO! 0 ty ( 
. ( frame construe Ol iy ( 
nd trin ( bru ! { ( 
| Th s ( re ‘ ( 
foul ! or ay ? 
he preset me, O of ! 
ae in ( ef ‘ 
il iitered ¢ ( 
One ( i ree uarte ( fu 
( Or) ¢ | 
Cri ') ¢ 
( rit Tit 
2. One unit iu ‘ ) 
| rie ahe ( il r , li 
vide range of operating flexibilit I Mounted on the control cubicle, the annunci 
ncrements of { capactt ator flags indicate and identify an abnormol 
ite condition in the station operating equipment 
Phe End other than main line unt: 


y 


‘ 








“Skimmer-type” oil-water separator automatically pumps the oil into 
the main line and discharges the water to a burning pit. Main-line 
pumps are automatically bled into sump system at each start-up 
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Weather protected type motors set on concrete slab some 100 feet 
from control building. Traveling |-Beam, on rails, and hoist are 


used 
for maintenance on both pumps and motors 
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Economics of Cathodic Protection Design 


Expected life of the pipe line, coating condi- 


tion, power costs and availability govern design of the 


impressed current system. Here are some good points to 


consider in ground bed design, rectifier selection and unit 


spacing. 


By B. J. DeHANAS 


Service Pipe Line Company 


Pulsa 
CORROSION CONTROL MEASURES 
hould be apphed to a pipe line only 
their use will result in advantages of 
reater value than the cost of the 
MIC aASUTCS taken I his IS an obvious 
that may often be overlooked 
Most advantages may he stated in 
COMA Values: but SOTHIC conditions will 


be tound that are 


difficult 


cents In 


1o convert 


ind such CASES, 


to dollars 


yard sticks’ must be used to 


evaluate the situation 


The first step to be employed in the 
solution of a corrosion problem Is to 


determine the econo factors in- 


olved, How much is the problem 


costing in dollars or operating disad- 


intages? Next the 


possible solutions 


ind their costs are appraised The so- 
ition that will show greatest advan- 
tage or dollar saving 1s selected. ‘This 
solution may be the use of galvanic 


nodes, coating materials, impressed 
current installation Ol possibly a com- 


bination of all 

Use of an impressed current instal- 
lation should be subyec ted to the fore- 
CCO- 


and found 


the 


examination 


PONY 
1] 


i ~ ] 
nomically sound tor particulal 


situation before it is selected as a cor- 


rosion control measure 


In SOC Cases a possible solution 


may be eliminated without extensive 


because of practi ability. As an 


example we might be considering the 


protection of a pipe line with joints 


which are coupled by an insulating 


type connector. Here impressed cur- 


rents would not be practical unless 


measures taken to bond the 


were 


JOUMILS 


Consider These Points First. Each 


operating company will give different 
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Various tactors ot eco- 


| 
welght to the 


nomic evaluation but speaking in gen- 
eral terms the following points should 
receive consideration: 

1. Know that a problem does exist 
2. That the 


( ration IS 


under consid- 
should hye 
he 


of its productive life with respect to 


structure 
necessaly and 
continued in operation leneth 


operation should be evaluated 


” ] 

J. Cost of corrosion without control 
measures 

#. Cost of the control measure 


lite of the 


without 


9. Expected structure 


with and the corrosion con- 
trol measure, 
6. Possible salvage and reuse value 


with and without the corrosion CcCon- 
tro] measure 
7. Othe 


LO estimate 


factors which are difficult 


but might be of great im- 
such consid- 


health 


possibilities ol 


portance: these may be 
salety, o1 


Remote 


property 


erations as public 


and welfare 
damage ol which are ex- 
tremely costly in dollars and prestige 
if they occur. 


Phese 


Im a 


factors should be set down 


calculation of dollar value of 


savings and costs, giving weight to 


time value of money, equipment de- 


preciation, tax eflect of operation 
costs, etc. The net savines or loss in 
dollars is computed. This result 
should then be weighed against the 


factors that cannot clearly be stated in 
dollars. The 


made by management after review of 


final decision is usually 


the above information in relationship 


to the overall company situation. 


Two Sides to Design. Whe impressed 


current unit is not a cure-all. There 


are some advantages in its use and 


also some disadvantages. Each situa- 


tion needs to be reviewed to deter- 


mine if the impressed current unit is 
suitable for the application 


Here are 


some adv antages 


@ Simple and compact in installa- 
tion and operation 

® Easier to check level of protec- 
tion. 

@® Not affected by high resistance 
earth to great extent 

® Large amounts of current may 


be supplied 

® Current cost less per KWH than 
other sources. 

Disadvantages: 

® Wasteful 


drains used 


when large cu 


@ Difficult to use when many for- 
eign lines and Structures are 
present 


® Will work only if the metal struc- 


ture 1s surrounded by conductive 


media 
Factors Affecting Rectifier Unit 
Location. There are many factors 
that will determine the current re- 


quirement. ‘They may be listed in part 
as: 

1. Size and leneth of pipe line (s 

2. Bare or coated pipe. 


a. It 


soil next to the pipe. 


bare, the resistance of the 

b. If coated, the condition of the 
coating. 

». Physical 

in congested areas o1 open coun- 


Whether welded, coupled ol 


layout of line, whethe 
try. 
screw line and others, 
‘The most accurate way to consider 
these factors is to actually drain cur- 
the other 


words, the pipe line will be put unde1 


rent from pipe line. In 


cathodic protection by a temporary 


installation. It is usually not neces- 
sary to do this type of testing for the 
entire length of line. If such tests are 
run in areas that are representative of 
the conditions of the line then the rest 
may be calculated. 

‘Testing provides information § for 
what is called attenuation calculations 
$y reading the effect of various cur- 
rent drains on the drive voltage and 
polarization voltage and applying the 
attenuation formula to plot the data 
then the spread of any other current 
determined 


drain may be 
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Economical Spacing of Units. 


Che 


economical spacing as fal 
| 


most 


as powe! consumption Is concerned 
would he the close spacing On the 
other side of the ledger. the most eco- 


nomical spacing as far as material 


ind construction cost are concerned 


will be the wide spacings (or fewer 


nits 
cost cal- 


In making the operating 


not overlook the mini- 


bill 


designing a 


( ulation. do 


mum powe! facto There is no 


savings in unit that re- 
quires only $3 per month power when 
tion is $10 per month 


take 


factors 


e minimum power bill for that loca- 


Studies must into considera- 


tion some other 


1. Power Availability. [his will be 


extremely critical in spacing and sizins 


of units. In heavily populated areas 


power may hye available at almost any 


ocation In less populated areas 
iwallability of power and its location 
should be determined before unit 


spacing is decided upon 

2. Soil Resistivity. A general know!- 
edge of the 
the entire leneth of the 


soil resistivity throughout 


line to hye 


protected should be it hand betore 


pp 


unit spacing and location § are al- 


tempted This factor. lke powet 
could greatly affect the entire eco- 
nomic picture. A detailed soil resist- 


ance survey should be made ata pro- 


posed location to make final unit and 


rround bed design 


LOCATION IDI 
(GROUNDBED 


NTIFICATION MP 
ry Pt 20) At 


Fence 


Anodes 20 
DESIGN CURRENT; ACTUAL 25 Amps 
Power Cost—Operation Expense 
Estimated Circuit Resistance R°’ 
2 suk Watts ols . Ht) 

3. Watts x 1.46 KWH Per Mont! +] 
t+. KWH Per Mo. x Cost Per 
Cost Per Mo. x 12 


t) Other ()peration ( osts 


' 


5. Power 


Total Oper ition ¢ 


KWH Pow 


Power Cost 


‘ osts Line 5 + Line ¢ 
S. Net Operation Cost Per Annun Line 7 
Reduct 


3. Foreign Structures. Location o 


“foreign” pi 
tures 
exact unit 

Location « 
Structure 


prope 


ge i 


should 


” lines and other 
be 


locations al 


I a 


could 


( stablishe d 


unit ¢ 


r steps are 


© Made 


extrem 


no 


} 


to 


t. Accessibility. This factor 


times disre 
cations It 1S 
facto! but 


will be neces 


Inspec tion 


verse weathe 


Suc h Inspe ( 
locations H 


should 


also 


varde d 


not 


Sary 0) S 
re 
conditi 

110 

Ll 


ere 


by 


should hye 


impossible 
the 


consideres 


1 
} 


hun 


it) 


nance pr rsonnel might tend 


a unit that 


Ground Bed Resistance Governs. 


The most 
annual cost 
resistance ol] 
connection 

by the 


1. Soil 


Was 


po 


following 


if} 


LITT 1e¢ 


Lant 


Resistivity. 


lengoth and diamete1 
the soil resistance are 


will cause 
resistance iT 
anode ° 


\s ant 


( Nalnpi 


of this relationship 


basic formu 


} 
li ( 


the 


hemisphere buried in 


on for 7] 


Groundbed Construction Cost—Capital Expense 


Unit Cost Per Electrode 30.55 Nur 
Unit Cost Per Foot Cable & Ditch i) 
ll. Other Construction Costs 

12 Total Construction Cost Line 0 | 

l Total ( ost SR77 Lovo * Tot il 
14 Net Per Annum Cost ne & + Line 
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und 
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struc- R R t 
hbetor Soil 
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cl It 1S 
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Ortal } 
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2. Length and Diameter of Anode, 


Ol WV hethe r Horizontal or Vertical, 1} 


cit ClhmOnpigr 


ch 


, ' 
th 
rn R R 
e the 
R 
PF rth 


Ra 
For ' ' 
iTi' change I | | 
vund anod 
ch: I the | 
flow from th 
I 
the | I 
— \ 
e ma u tl 
resistance ol] R 6 | 
the irth R ) 
R 


f | 
+ cle he 
t ( e Resis ‘ 
SIS Pipe & ( | 
s rf lo ks ( ( 
Kesis ‘ 
» i‘? 
S100 8 
\I . 
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Soll Ne KWH \r ¢ 
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N :, @ ()( t tel 
\\ R 96 (1 
if ] it 
R +f 
\ | t 
\\ 


kR ; 4 4 W5 
R 
\ } Led Qo! ncereas 
} than « ! eas 
i( 
Cle found sienificant her 
hi zontal anodes 


» Number of Vertical Anodes. [| 


( inode has a resistance ot 
I rey ne resistance an be 
} } ver q 
( ( ) qaain more 
' , 
! St 1] & ie 
S | ( ane the 
ough apart so that 
e) e, Ver neral 
, \ 
1) Modes ! Ith) Giarme 
re 4 ry no interterenc 
i j ( pO Ee’s ( ripe 
) 
( t*¢ i Pe ( il 
tead « } sIstan 
( ( ) in » OFS 
ail t¢ rrerence 


t. Depth of Burial of Horizontal 


Anodes, Depth at which horizontal 
node re buried will influence the 
( I} l not be as signifi 

thove changes in leneth 

( bu thi deeper mode 
Costs Calculated Next. Alter th: 
( nce of the ground bed is deter- 
then the power cost may be 


t 


ohm 


\ssumiui 1 ground bed of one 
sistance OWE onsumption pet 
I Ould pe 
- watts 1 4t KWH per month 
1} S factor considers the rectine. 
operatin it OU percent efhiciency 
Fon ‘e LT pere drain powe! de- 
! nds re 
t watt H 
841 KWH 
WI ipper f the current drain 


EN 
6b KWH 


MsSuMmMption IS lTl- 


7: 
_ 
- 


creased 1) Ou} times Lhe COSt »f 


perating the 20) amp drain 


KWH 


pel 
powe! would 
In ( to find the 

| 


cal ground bed for the 


der most economl- 


location it 1s 


SIZCS 


various numbers and 


of rods finding their total operating 


COST pel annum; then this COST IS 


added to the per annum cost of the 


capital investment for each combina- 


lhe 


econom al eround he d 


is the 
\ Salli- 


shown In lable | 


tion lowest combined cost 


most 


pie ¢ alculation 1s 


Rectifier Size is a Function of: 
® Current output desired 


® Total circuit resistance 


After the ground bed size and re- 
sistance has been set. the rectifier may 
be sized. The current and total cir- 


cult resistance will determine this siz 


1 1] 
First the totai circult resistance Will 


round he qa resistance 


consist of 


esistance resistance ol pipr 


( able 


coatin 


and earth path or R 


Next the circuit: resistance times 
the current required volts required 

2 volts voltage required to over- 
come back force in graphite or sur- 
face resistance in high silicon iro 
total voltage req ured 

Now that the desired vol iv na 
current rating ot the rectiher are 
known. it may be desirable to add 
SOTLM current and vol aut to the St 
ratings to allow for seasonal variation 


ind coating deterioration 


Ground Bed Life and Capacity. 
extent, the life of round 
This is 


any mcans 


lo SOT 


bed may be calculated not 
an exact calculation by 
current 
Manu- 
this information in 


For the 


rod in backfill the 


better to desien with a 


Gensit' lin It on each anode 


facturers furnish 


their trade bulletins standard 


” x 60” rraphite 


r 


recommended maximum drain is 4 


amps (even this mav be too high in 


wet conditions 


Size Cables Correctly. [)ic cable. 


like the will have a most 


eround bed. 


economical size for the current drain, 
cable cost and powel! cost 
simi- 


This calculation will be very 


lar to the ground bed calculation 
Here the cost of the power loss due 


te cable pel 


annum capital costs of the cable: the 


resistance 1S adds d to the 


lowest such combination: is the most 


CCONMOTIING al S1Z¢ 


Factors Affecting Rectifier Func- 
tion. Curves in Figure | show typical 


selenium rectifier efficiency data 


transformer, and cable art 


Le wsSeSsS ol 


not included 


It will be noted that when the am- 


perage is held at 100 percent rating 


and the voltage dropped, the curve 
1 this that 


descends slowly: indicates 





ER ENT Maximum Ra AMPERAGE 


FIGURE 1—Stack efficiency curves point out 

the importance of operating rectifiers as near 

as possible to full design rating. Efficiency 
drops off sharply at lower loads 


for most eflicient Operation it 1s best 


I 
to hold the voltage as near 100 pe 
cent rating as possible 
Now examine the other curve 


where voltage is held at 100 percent 


d his 


except neal 


1S lowe It 


rating and amperas 


wes a near flat curve 


the lower ranges where the drop in- 


creases. This would indicate that it 


IS possible to operate a unit at from 
0) percent up to 100 percent rated 
amperage without too great loss in 


efficiency 


Seasonal Variations Effect Current 
Output. |) 


to change in soil resistivity 


SeNSILIVE 
\ ( hangt 
earth will 


bed 


ground bed is 


ol moisture content of thi 


increase or decrease the vrOUNnC 


resistance \s an example. considet 


sandy-loam soil with zero percent 


moisture content. Its resistivity may 


than One 


Now by 


be more megohm per cubic 


centimete! adding ) per- 


cent moisture the resistivity falls to 
about 4000 ohms per cubic centime- 
ter. This is based upon actual t 


data and not veneral conditions 


Temperature Affects Output, Too. 
hed 


affected by temperature changes 


also he 
An 


cited 


Ground resistance may 


example from actual tests 1s 
Sandy 


moisture 


) 


loam soil with 15.2 


had a 
ohms per cubic centimeter 
When the 
t 15° C 
30.000 


pert ent 
resistivity of 7200 
at 20 < 

temperature was lowered 
the 


pel 


resistivity became 
centimete? 


The End 


ohms cub 
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ard form ila based on maximum possible eflicienc 


I 
which actual line performance ma pe compares 
phasized 

The first attempt to produce i Standard torn 


made in 1955 when T. W. Johnson and W. B. Be ild 


3 a 
presented a joint report on Tlow I natura i thi wl 
high-pressure transmission nes nae! th porns Mii} 
of the Bureau of Mines and the Natu (sas department 


of the American Gas Associatior sued as M 
No. 6 of the Bureau of Min Nur 


flow through commercial trat nm line 
and inalyzed This was probab tne J t ul ! 
comprehensive ana of flow of n pip 


hat dat Jol or ‘ , , , 
a irger dGlameter. ine tree troy 
foreign materia ind ope tit 
as OW li leS Gitson the metered rat Ol 
th those culated fr 
iri I irri ' 


More than 200 field tests — Pesegen 
conducted under actual operating flow 
conditions by Southern Natural Gas Co. the Institute of G echn 


are the bases for these calculations. 


By WILLIAM T. IVEY and JAMES H. DOROUGH lormal procedure fe pipe 
Southern Natural Gas ( ompal presented by R. F. Bukace nd R. I. | 


hi 


Birmingham, A Currently the American Gas A tion ork 


MANY DIFFERENT formulas have been presented for Project NB-] Pipe Lis | eas - 


determination of flow of gas in pipe lines. All are derives is in the proce 

from the basic tlow equation Chief difference in them of test data. These dat pro ed through wu 

in the determination of friction coefficient. Some for Or toa numbet 1 pipe I COl 

mulas set a basic tniction tactor tor all conditions: son ol number of pipe rh nd inclu ( rang 

relate friction factor or transmission factor to diamete) Hameters and ious To { N I 

and absolute roughness, Others relate transmission facto) is vet been published by tl 

to Reynolds number Early formulas did not adjust tor Without anticipating tl CO! l I tri 

aevilatior re perfect gas laws. It is generally accepte: t is desired to con er cert rh ¢ I CO! ! ol more 

today that such adjustment is necessary than 200 tests made on pip rie of Southern Natu 
\ standard formula. used with a table of constants to Gas Compat Certain conclusion reached upot 

the several variables discussed below. can be handle eXaminatiol : oo a ! 

rapidly in manual operation. Su h a tormula could br supervision of the Operat ol Sou 


keved into the operation of any ol the basic digital cor Natural Gas Com} 


puters, allowing more rapid and complete analysis of 

today’s complicated pipe line networks All Formulas Originate With Basic Flow Equation. 
Much information wallable in the literature on fle 

| nm pipe lir Nur ou ! ne tormul i! 


For practical application, based on the LESLS submittec 


herein. it is reasonable to conclude transmission factor 
not a function of Reynolds number tor turbulent fi = & he p ; 
' i 0 I ire ( t ( 
in the area of normal commercial operation. but that : = 


I 
transmission factor is a function of diameter and absolut 
roughness It appears that variations of absolute rouel 

| t 


ness que to varvin pipe Conditions 18 Of Greater signil 


cance than pipr diameter. It is ureed that a basic absolut 


roughness factor, such as 0.0007, be agreed upon as Deal Phe general flow { 
the norm against which pipe line efficiency can be det crip p 
mine The need for such a norm in the form of tand “ K | GTI 
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() ot ( bic fteet pe hour it pressure 
| P temperatul se | 
K | nst t 1.6156 
| ' ‘ t ' ( | t it ot « 
i i 
( | S 
P l t¢ t ! pe ( 
} ite 
I po ( ! bys ite 
} I | ] ! ! bsolute 
ol 1 pe t 
(; Nn t ( I 
| OW re | 
| th pe f 
f t trict 
( cognition to the deviation factor, which 
ed by Smitl Miller and Ferguson in Mono- 
Ny “4 ( OWS 


FIGURE 


50 


r (Ps —P 
K Z 
Pp | GTI 
t ‘ ( ! ensionless 
factor dail sionless 
é t ce pressibility facto { is 
ted that “ft.” formerly defined as “coefficient 
s now defined “resistance coefficient.” and a 
\ !.” defined as “transmission factor” 1s 


l Phis changes 


Was made 


in an effort to estab- 
nd concise terminology for these terms 
rmula is the basic flow equation from which 
ormulas are derived, At this point, theory gives 


he 


bring 


evaluation of the 


that wi the equation in 


Phree DAs ipproaches have been used In the 

tion of the various formulas proposed 

ition of the triction factor. or resistance co- 
) 


2) its application as a tunction 


RN NATURAL GAS COMPANY 


of the diameter of the 


Reynolds number 


only: and ) as a 


pipe 


function 
of the 


Reynolds Number May Not Control. Reynolds 


that at 


ob- 


’ 
vei addy 


served low 


cities flow proceeded In a ste 


straight-line manner, in which it appeared that all of 
the particles moved parallel to the walls ot the tube 


Ve locities 


chi 


Increased, a certain 


the 


ippe are d 


critical chanet 


IT} 


iracter of the flow occurred. and turbulenc: 


Smith, Miller and Ferguson? noted a change in th 
relationship between the transmission factor and Reyn- 
olds number as this critical point was reached. The 
stated that transmission factor variations, for the exper! 


mental data 


on two-inch diametet depended on 


pipe , 


Reynolds numbers only ranges in Reynolds numbers 


Lor 


from 49,900 to 250,000. At Reynolds numbers rangin: 
from 250,000 to approximately 850,000, transmission 
factors were related to Reynolds numbers, internal radius 
of the pipe, and the absolute roughness of the internal 


surface of the pipe 
! the 


At Revnolds numbers above 850.000. 


oO pipes considered, transmission factors were con- 
| he Vy were 


| the In- 


stant and indeps ndent of Reynolds numbers 
the 


ternal diameter of the pipe 


influenced only by absolute 


For 


bre 


roughness ane 


larger diamet 
ak transitior 
and fully rough flow moved to higher Reynolds numbers 
Smith, Miller and Ferguson interpreted these three 
ol flow as “fully 


which compare with Reynolds’ observations oO! 


4 8 cX\- 


trapolated data indicated the between 


areas 


‘smooth,.” “transition.” and rough,” 


“steady 


and “turbulent” areas of flow 


How Field Test Results Were Obtained. Over th: 
past several vears, a continuing series of careful tests 
have been carried out on. the pipe lines of Southern 


PROGRAM 





VNOI he wi 
YNOLDS 
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197145309 
90569514 


7079890 


Appendix A, showing some of the 233 tests made by Southern Natural Gas Company 
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Natural Gas Company under the supervision of th Pherefore, f this conclusie 


1 test ‘ 1 pipe lir eL 
Ope rating cde partment Pip lines tested consisted of sizes i iaseealal ; “aie 
ranging from 10-inch to 24-inch. inclusive. Flow measure ness 
ment was made by mete ring whe re possible and che ked Plots 1 ar 1 tral nl t t R 
fon b 18- and beinch mete 
Dy means ol ammonia trace! Due to the variable dis 
bir } - ot rm nit ‘ } R 
tances of orifice measurement from. the point of test define relationship betwee ina 
the ammonia tracer method was found to ve mor fact vitl the te 
onsistent results lypical test results ure shown ! If the a t Re 
i turt lent row, t t rathe t t 
Figure onls the t P 
t st j t ‘ 
te f¢ } ‘ | f - Mf 


Ammonia Tracer Measured Flow. Volumes of eas ar ee bP 

stated in Met per day at a pressure base of 14.75 psia h 9 . 

and are as measured by ammonia tracer. Where an 

monia tracer measurement was not available metered I . 
How is used and the values so obtained are set out by an 
isterisk Phe table shows the measured flow, internal , 
diameter of the pip linn . difference between the squares Results of this examinat 
of the initial and terminal absolute pressures, average 


; Tests Show Efficiency Range 
absolute pressure 1n test section, gravity of gas, absolut 


temperature, deviation factor, and gas viscosity 


An adjustment was made for elevation. A’ solution 
was also made for Reynolds number. resistance coeffi 


cient and transmission factor 


TEST RESULTS POINT OUT CONCLUSIONS ies oeme 


k wi I f 
Iwo hundred nd thirty-thre tests were conducted i ctual ® Some of th ldest portior is 
ration of a large transmission syste! Under varyit rang t part “ } t 
tf normal operating conditions, results were obtained from vai 8. 29 
leneths of pipe rangin mn nominal size from 10 to 
nd under pressures rar I from ‘4f to 1200 pounds pe square \ nee { 
nch ¢ r¢ I \ ( t ti 
Dur this nti series, Re i¢ bers . tre " . 
f 2,202,511 for one nch pipe te hich of f 
one 18-1ncl pipe All of th tests showed Reynolds numbe t (Clond Or ol rie }? 1M | I i 
n ranges much higher than Reynolds numbers in the ootl t} , ‘ 
‘ _ ( wr Lore n matte! irh¢ ( ene ( ( 
ni transition’ ranges defined by Smith, Miller and Fe 
They were also well abov the Reynolds number which cco! of construction ct up! ris { na ¢ 
1 ; : 
ng to Smith, Miller and Ferguson, define the limit above whicl had a much ecreater influence or ‘ 
the transmission tactors are niluenced only by the ibsolute => 
nien peed takeonal eae than the pipe diameter or Reynolds « 


Standard Formula Needed. |: pparent f t} 


hove CGUSCUSSIOT that it ‘ I t Lays rye to mec 


TABLE 1 
Comparison of Transmission Factors and Absolute Roughness 
Coefficients By Pipe Sizes From Tests Made By Southern Natural eCXpress the percent ellicrenc oO pipe ne without 
Gas Company hasic 


norm or standard base of reference. Eact 


PIPE SIZI . : HEh) ' pi] , 
INCHES TRANSMISSION FACTORS Absolute its own tormula, assul n Irie on coetlicient 1) a 
Number Roughness 


> gry ’ ’ " ts 
Line O.D LD of Tests Minimum Maximum Average Coefficient either Reynolds numbers o pip qa 
ame . os Bae ’ = a “ 7 po rou hness con thi ents re ited or not { ted 
, ' ’ \ rhe that ma hy rates } } | ‘ ( 
’ oo ‘ - UU formula vill be rated t ‘ el ( I rhe 
x . ‘ 0.0K In fac by some formula ne] ter 
. ‘ - ( percent tHhicrern 
{ » } » ] 
It is evident that lin ( ( 
“ } { i}, } 
aete!l nec ) ct cM ( ( ( 
) . 0.00138 
5 UAK n without reference to line 7 ’ oO appre ’ tI 
, 9 830 R75 0008 many actual operating Condado! ul Iniction cociin1 
4 x WHA ] . r 
2 _ 9 ) one ooo Or transmission tactol iIndependet ( Reynolds nu 
, ; m1) ete do » Bs S eaeaee her Ma it he iSUTICd that practica ( til 1¢ 
5 8.945 5 "TT COMMeCrCcilal pipe line under nor operatl ond Oo! 
6 ‘ ) MMITS ' 
7 W324) nm the irea of high Reynol nubs t! I 
rf “iy p p 12 s P 0) M1 RAK 1 — Sal, me tors pased ov cd ( } it } 
‘ M4 , S768 00 I s alone? 
5 , 5 { 4 5 
2 u 20.000 0.000865 Smith, Miller and Ferguson s { tent 
24 23 50M j M452 x OF SAAS O.O0OTSS 
1s 7.375 SATE 20.357 (yt 0.00078 age absolute roughness of 0.00 and res t! 
20 4 , 830 aaa aA 0 O0O15S% 
fully rough flow the transmission factor not a function 
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t Reynolds number 


On this basis. transmission factors 


calculated for varying pipe diameters in ‘Table 2 
Such transmission factors are not offered as final. but 
are suggested as probably representative of transmission 
Reynolds 


\cceptance ot a basic absolute roughness cO- 


icctors for turbulent flow in areas of high 
efficient for pipe of maximum practical smoothness will 
permit the determination of transmission factors which 


ised as standards of maximum line efficiency. 


TABLE 2 


Transmission Factors For Rough Turbulent Flow Through Pipelines 
Of Various Diameters 


7 ) ) 
PIPE SIZE, Inches 
O.D Wall 1.D Transmission Factor 
r 
; ; . 
; ) 
» NE 


Deviation Factor Considered. It has been shown that 
iva ras does not follow the ideal eas relationship, 
pressures greate! volumes of gas may 


be compressed into a given space than the ideal gas laws 


Mit U { it high 
ndicate. Failure to recognize this deviation in the past 
troduced a material error because of the low 
ssures at whi h ( hier pip lines operated However. 
th continume increases in Operating pressures, recogni- 
n of this deviation or supercompressibility character- 
is becomes more and more important 
has been covered by 1): (seorgve (Csranve! 
“Deviation of Natural Gas From 


Brown! in his paper 
ms Brown points out that although 


Ideal (sas Laws 1): 
numerous equations of state have been proposed, the 


most convenient methods for computing the pressure- 


olume-temperature natural gas is by 


relationship of 
the use of the factor, which 


the de 


aS { xpressed by the equation 


so-called compressibility 


viation of the gas in question from. the 


P\ ZNRI 
r pressure in pounds per square inch absolut 
\ olume in cubic feet 
Z the compressibility factor 
N number of pounds mol 
g 10.71 for all gases 
I 


tbsolute ten perature 


lhe compressibility factor Z is a dimensionless inten- 
S1\ factor independent of the extent or weight of thi 
character of the eas, the 
Once Z is known o1 


determined the calculation ol the pressure-temperature- 


vas, and determined by the 
temperature, and the pressure. 
Olume relationship may be made with as much ease at 
high pressure as at low pressure 

According to the theorem ol corresponding States, the 
Cceviation of an actual eas trom the ideal vAaS law iS the 
same for different gases when at the same corresponding 


found at the 
| 


State The same corresponding States are 


me fraction of the absolute critical temperature an 


52 


pressure which are known respectively as 


Reduced Temperature T, - b 
P 
Reduced Pressure P, P 
where I the absolute critical temperaturs 

P the absolute critical pressure 
r the absolute temperature at which the gas exists 
P the absolute pressure at which the gas exists 
| reduced temperature 
P, reduced pressure 


Critical temperature is defined to be the temperaturs 
above which a pure gas cannot be liquefied by pressure 
alone. Critical pressure is defined to be the pressure below 
which a pure gas may exist In a gaseous state in equi- 
librium with its liquid, 

Therefore, if the theorem of corresponding states can 


VASES would 


be applied without appreciable error, al 
have the same value of Z at the same reduced tempera- 
ture and pressure, and a plot of Z tor methane, as a 
function of reduced temperature and pressure, Can he 
applied to determine the unknown value of Z for som 
other eas if we know or can determine the critical tem- 


perature and pressure of the second gas 


Dr. Brown presented such a plot for methane and for 
natural eas which has found wide use in the industr 
in the determination of compressibility factors 

Based on this chart, deviation factors are determines 
for each of the various gas mixtures found in the systen 
on whi h Vas tests were made ( hara teristics ol the va 
considered are determined by laboratory analysis. Indi- 
vidual absolute critical temperatures and pressures of 
each constituent are set down and the pseudo-reduced 


temperature for the mol-fraction calculated. The arith 


metic total of these fractions will give the absolut 
pseudo-critical temperature and absolut pst ido-critica 
From. these 


pressure ton the gas mixture considered 


values the pseudo-reduced temperatures and pseudo- 
reduced pressures for varyine actual temperatures ana 
pressures are determined. From these factors, the devia- 


tion factors may be read from the chart 
As Th 


the value of Z depends upon experimental data for it 


Brown points out, like all correction factors 
deterniination 


Supercompressibility Factor Determined Several 
Ways. In 1955, the American Gas Association,” through 
PAR Project NX-7, 
method of 


prepared such data based on the 


VTAVILY 


specifi supercompressibility factor 


determination, ‘Tables of supercompressibility factors | 
for natural gas were issued for nominal temperatures 
from O° to 180° F. for specific gravity from 0.554 to 
G.750, and for pressures of trom 0 to OOO psig Separat 
tables were included for the determination of super- 
compressibility factors tor natural gas containing nitroeec! 


and or carbon dioxide. 


B le . NR R 
Vv dehnition I P\ { 
. . . NRI 
From Equation ) \ 1 P\ J 
Pherefore., | V1/Z 
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In ‘Table 3, a comparison is made between Z factor 


calculated by the Granger Brown method and F,,, factors 


is taken from the A.G.A. tables. The differences are 
negvheible. and it may be concluded that deviation fac 


tors may be determined by either method 


A Proposed Gas Flow Formula. |t appears. at least 
from data available here, that the following conclusions 


in be drawn 


® For turbulent flow transmission factor is not a fun 
tion of Reynolds numbet 


® Normal commercial operation will fall within tl 


ant 


@® |The transmission factor will be a function of 


t 


eters and absolute roughness 


® The absolute roughness cocthicient for pipr 


good condition should approximate U.000 


® The deviation tactor may be obtained by the G 
Granger Brown method or from the A.G.A. tables ¢ 


de Viation 


TABLE 3 


Comparison of Deviation Factor Z of Westfield Gas Calculated 
By Granger Brown Method With F,.. From AGA Tables 


I 2 3 } 
1 AGA 
l lables 
Pressure Z Z \ 
Psic at 60° | at 60 1 7 iy 


Pherefore, for 


/ 


formula applicable to normal 
commercial use of pipe lines in good condition the basic 


ow equation may be used as follow 


Proposed Formula 


For normal use. a constant (K may be determined t 
include all constant factors. includine diameter and 
transmission factor and a table prepared to give K, for 


each diameter, The equation then becomes 


At this poimy|t conside ration is given to the application 
of the factor \/1/Z. In most applications, this is taken 
to be the deviation for the gas at the mean effective 
pressure between the initial and terminal pressure 

A compressibility factor may be determined which 


may be applied directly to the pressur 
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Lhe modified flow 1¢ bill the! ry 
f P,e Pe 
() K 
. I 
\ ple Ol deviation lact ‘ ( 
Ila thie bye deter rec 1) u 
tapu Or prepared ( re 
adjustec pres ure recoenizine } cle r 
In this horn throueh the ! ot tall 
tKInN nto cCcount mete! ind 
le each pipe SIZE Aari( anothe) 
ibsolute pressures diuste ( t! Ol ( 
for varvineg e pre ine } ry ( 
ied With | ‘ 1s ray | } } | 
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See next page for an explanation 
of how Southern Natural 


used the test data... 
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This ls How Southern Natural Used Test Data... 


and grouping 


Correction for Elevation Change Simplifying 
Ir il s in which there are material differences in ele- 
tion it is necessary to adjust for these differences. Such 


; | Pp P J 2 4 P P ] 
() kK. 7 
de in the analysis of test data sd L, - 


ven in Appendix A. This correction has been made by 


: : (FP P 2/3 P eee 
th ipplication of an adjusting factor, shown here as an () K.| J 


j 


istment to the differences of the squares of the absolute 


‘ tl evation factor term is Where b is a factor for the determination of the devia 
10375 G(H [) Bawa tion of the gas at the particular pressure being considered, 
~ - the formula becomes: 
Z ive ° Tay v 
Pb Pi’) 
(; rravity of flowing gas (au 1.000 () K re 
Z iverage supercompressibility factor L. a , 
ive e flowing te ‘rature bsolute 
3 sie - bad-ass “— Atul , whi h formula 1s formula 13 above mentions d 
wey re flowing eSS ‘ Ss] 
H ) Sia: inion nf od ad askad sane Thus, a table may be prepared making the appropriate 
+ es vation at in L ol fa section ye idjustment for deviation of the gas considered, and relat- 
elevation at outlet of pipe section (reet ing the square of the absolute pressure adjusted for devia- 
; ; tion to the corresponding gage pressure. This table will 
Calculation for Reynolds Number give factors which can be substituted in the proposed 
equation which will adjust for deviation 
OG ; ae ; , 5 
R 135 | ) +e 15 Verification of Equation 15 
The Reynolds number, a dimensionless ratio commonly 
vhere O Mefd at 60 | ind 14 } psia ised to characterize the conditions of fluid flow in circular 
G anity ick anu (ie 1.000 pipes, is given in the literature as 
* VISCOSITY Of vo: | s 
V VISCOSIt gas lb. per ec. tt — Du 
d nternal diameter of pipe inches R er R 2b 
ul \ 
\ \ppend \ shown times | . 
where R Reynolds numbe1 
Application of Deviation Factor D diameter of pip 
u iverage linear velocity 
Be nny with the proposed formula Equ ition 12 f density of fluid 
iT dynamic viscosity of fluid 
\ kinematic viscosity of fluid (4 
[ P P 
© K | | \ | fs 12 lhe abe ve relationship h is bet mn expre ssed by Bidd: son 
in natural-gas engineering terms as 
This formula expresses the deviation as a function of es OGP 
. ().() } } os 
the mean effective pressure between the initial and _ ter- R 1145 Vd : 
il pressure of the span being considered This formula 
ilso b expressed where © rate of flow, cubic feet per hour at a pres- 


sure and temperature base of P» psia, and 


— > > ¢ i * Ih. I abs 
() K | 1/Z 16 (; spec ihc gravity of gas v ot 1.0 


sp. g1 all | 
\ viscosity of gas, pounds per second foot 


d internal diameter of pipe, inches 
he literature suggests that 


The constant in equation (27) adjusts for the mixed units 


1/Z | IPs, 17 ust d in the equation 7 
- Equation 15 is obtained by substituting in Equation 27 
, al » the following 
where JP is the average deviation factor at the mean tbove the following 
ffective pressure and may be expressed as (1/Z 1) tor 1000 
the pressure considered. Pa, the mean effective pressure, 2) 7 ae, *- 
g 24 g 
n be equated to P; and P:» as follows 8 
P, 14.73 psia 
P P I 60° F. + 460 920° abs 
P iyo p p 18 
where © rate of flow, thousand cubic feet per day 
Substituting Equation 17 in Equation 16 gives Metd at_ a pressure and temperature 


base of 14.73 psia and 60° F. abs 


) P P P P 
O K,| ] 19 Equation 27 becomes 


14.73 1000 (0.0; 
Substituting Equation 18 for Ps in Equation 19 re- R 0.011459 > 520) a4 Vd 
aqauces to 


| hen 


) 
P P R 133.521 X 16" 7 Equation 15 
Pp; —P J2 ( = ) Pe —F# Vd 


) L ev The End 
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Know the Facts About 
Pump Packings and Seals 


Here is a complete discussion of construction fea- 
tures, installation, and maintenance tips. All types of pack- 
ings, glands and mechanical seals for centrifugal pumps 
are covered in the series. 


By HAROLD WOODHOUSE 
Dean Hill Pump Company 


Indianapolis 


\ LARGE PIPE LINE system 1S al shown as 0.025 inches which. a 
unpressive spectacle and a giant con- might be ta vel ' 
glomeration of many of the twen- Since the ( i 
tieth century's latest industrial devel- to a close fit in the packing box bor 
opments But. like all giants it has its t can be seen that the tighten 
vulnerable spots One such spot has Orie land bolt will probab 
been the insignificant little item of the gland to *“ ib } 
shaft packing for centrifugal pumps sleeve or shaft 
For instance, the effect of using one Figure 2 shows a packing be 
kind ol pac king, aluminum metal foul I i separate throat bushi I he 
for light hydrocarbons service was use of a separate piece tor the thi 
ittributed is CauUusin one ENPlosive bushin pt l piace! 
fire it becomes bad] vor! It 

I he pac king and pac Kin boxes ol made fairl au 
a centrifugal pump seem to be simple mount of liquid leakave which 
elements vet they account for more take place if 1 packing shoul 
down time than any other part of the ompletel 
pump. Glands are improperly tight- he throat bushin 
ened, pac kine boxes are not correctly made with a 
filled, or the wrong packing is used both of which ( Ils 

This artic le deals with packin Casin purnps extend only woune 
boxes and glands. their use and the lower half to prevent the throat 
maintenance bushing from tur 

Figure 1 shows a typical packing Figure 3 shows dare 
box having an integrally machined of two piece interlocking des 
throat The throat acts as a_ back- which is not bolted tovethe 
stop lol the pat king and limits the therefore can he removed trom. the 
leakage of liquid in the event of com- shaft with maximum facility. It 
plete packing failure. The clearan function is to hold the packin h 
between the throat bore and the rotor packing box under the 
is a variable according to size of amount of co! ! oO pro« 
pump but 1/32 inch might be taken the seal required 
as an average figure. The clearance Figure 4 shows a smothe 
between the eland and the rotor 1s eland” which Is used when the uTnp 


1 Packing Boxes and Glands 


: 2 Packings 
Operations 


3 Mechanical Seals 
Handbook 


| Mechanical Seal Maintenance 


5 Packing Maintenance 
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FIGURE 1—Typical packing box has integrally machined throat FIGURE 2—Packing box with separate throat bushing 




















— TT —— " 
— = — 
= 1 oil * —— 
st aia ! r SS. 
( Cyulic rere | t I ( TI —— 1 % = SS 
( ould result in the release all — l, J yy, » 
! ! ble nox1ou hu es oO P : 4 c 
( ‘ . P un © . n y+ 
! Ol ‘land has ! ! . a? P—, q . y oars 
tular space surroundin thi = KYO 4 e “— 
to which flexible water supply ' : 
drain lines n be connected for 
the | ace. Flexibility FIGURE 3—Two piece interlocking type gland can be easily removed from the shaft 
lines Is necessat O pt 
—— sland for main s I Th quenchin liquid IS Ted Pheretore Sp. rk-prool lands TUS 
OFTECE Packing COMPFession directly to the packine’ box from a be used, They are made from either 
- ; quencnim quit se paral independent SOUTCE solid bronz Oy! brass. Oy they have 
serves to form a heat stop on th Figure 6—On pipe lines, many — spark-proot bronze or brass bushings 
nait ol hot pun ‘ i CGUUTES harm- Pulnps art handlin: inflammable inserted as shown 
uids and ibsorbs harmtul Val liquids Fo this reason it is dangerous Figure 7 lt a pulp 1S handlin 
resultin ‘ron the leakage ol to allow a eland. of steel. cast iron clear. cool. water under 180 | ( 
lattle Iiquids or othe: sparking type material, to other cleat liquid with some lubricat- 
Figure 9 shows a smoth« ring land rub on a shaft or sleeve made of a Ins qualities and the suction pressure 
th aunihiary packing to prevent loss sparking typ material, since it ma\ is above atmospheric, but moderat 
renchin quid along the ignite or explode the leakine vapors then the packing boxes may be filled 
' : , 
+ cal } 
LLL LEM, AT RY A] ot 
; Le i %) XX . LISTS KES BOXXX eee cs 
LAAIAIAL —_ | DOXA OD  S R = 
‘ y > < 























FIGURE 4—"Smothering gland” prevents leakage of inflammable gas, FIGURE 5—’’Smothering gland” with auxiliary packing prevents loss of 
or noxious fumes quenching liquid along the shaft 


56 PIPE LINE INDUSTRY @ June, 1957 


























i , 
/ 
V \ y 
7 weg 7} zi | 
4 4 14 
| 
eee iat] a a a aw oe | 
——_ ee ad a ua - - = SS ~ = is me he ee 
t 4 
LA 
>» “< ¥ 7 
j 
~ PAIRS oe ISAS IST 
tS lta NaS Nl” " eens aon 8 YN AAY WN AIAAANI 
, ? + } 
| > > 
\ = J ks | 
4 ] 1 
’ 
FIGURE 6—Spark-proof bronze or brass bushings prevent explosions FIGURE 7—Clear liquids allow packing box to be filled solidly with 











packing 





solidly with packing as shown. It ts Figure 9 If tl uid ( 
essential that the packing ay LOOSE IS Su Cie! high t i yproact I rite I 
enough a il] times to illow i slight the flas} porn t! I the CKII by ell 
liquid le ikaor Lo keep the packing mia hye separal coole i I ! quuk 
cool and provide a lubricating film Figure 10 Whe: ! ( 
round the shaft Many shaft rotors the pumped liqnuid is si | ! cu ‘ 
( damaved at initial Starting br ternal seal SO! ie’s Use I rye 
caus in inexperienced Operator wil straint in the lin lo lin ne i ( 
ha the glands too tight or, if he e with an int i] 
se°ors | { if i { he tightens he il) { land lure ‘ ! i 
until stops put in the s lin I be ( 
Figure 8 Where there is a suction s more usually done | 
: | | 
lift on a pump handlin clear wate WO AES 
or other clear non-corrosive and rela Figure 1] Wl ct No 
ly ime liquid at a temperature seal a packit by Licyun 
vell below. its flash point i lantern othe: that ha | cl bein ry ( I \ 
or injection) ring is added to the pumped so th the sea 
iVPronimatl center oO} the packings supplied Prom sCDal e source he ! ) l I 
box with a connection to it from the itis referred to as an ““¢ nal se ( 
unp dischat rt volute is shown This Externa ‘ int 1 ( ! ™ { 
is known as an internal seal, An in- pumping water or oO | for ie bel 
ternal SCal has only the one liquid tile tOXN1 Ol Orros hie a ind ( I 
connection on. the packing box and slurries 1] sealll liquid is¢ ! 
for this reason is referred to as “dead- ferred to as th uench oO rh yee l ere ( I ! 
nded It 1S also called in Nnyection ton hquid ! na ¢ is broug! object i 
box” and the sealine liquid is called to the packine be fed into the bh WI ' ' 
myection liquid.’ the lar rie ped ay ( ! ) ‘ t 
df - 
“we { 
a sia 
j Oe 
— 1} ia S| n = j 
- THA ~ = n i oer = 
, y, 4 ° @: _ in . 
” Bi 
4 r ~e ’ 
‘ APa Log p ' 
i 7 a. ul sales | “7 F 
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FIGURE 8- 
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Internal seal has a 


@ PIPE LINE 


“lantern ring” in center of packing 


INDUSTRY 


FIGURE 9—Cooling water is added if liquid 
the flash point 


temperature approaches 
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WOODHOUSE 


au d it Ky LAT vhi 
I Dee ( ssociated witl 
Frase 1 Chambers, Lt 
ula s of turbines ar 
( ss Wher he Callit LO 
this u rie became 1 
ch e of radial flow 
urbine wheels and mixed flow 
ompressor impellers for the De- 
Laval Stean lurbine Co Phen 
G45 tc 1047 hye . is ch} 
ect nginecring fo 
S ( sion of Fairchild 
I \ ¢ p. Atter that he 
erg ( ne} manage) nd 
chi neer of Power Genet 
| } pre sure ind eClnpera 
re turbines and centrifugal 
yumps for the UU, S. Navy. For 


the past SIN Vears hie has been 


! Dean Hil 
Woodhouse is a 
API Committee 


chief eneineer for the 


Tre inilees oO] the 











n Mechani Drive ‘Turbines, 
Centrifugal Compressors and 
Pump Manuals 

I other liquids a oTreast lubricato 
n i non-solvent CTCAS may be 


tapped into the packing box 

\n external seal as shown in Figut 
used on pumps handlin: 
urry oO} ritty liquids, but it can br 
the re’ ois some Ganger ol th 
wearing out the pack- 
point of injection of 


the sealing liquid and the throat 


of scorine the throat 
element is quite 
sight an arrangement similar to 
12 1S desirable I his is an CX- 
ernal seal but the sealing liquid is 
fed to a lantern rine at the bottom of 


that there is rn 


the hox SO 


pac kine 
and the abrasive liqyuid 
Lh lant rn 


should hav 


ring, in this instance. 


a close clearance. about 


0.025 diametral., shaft 


inch over the 


58 























o strainer in the line 





























FIGURE 12—External sealing liquid enters at bottom of packing box to prevent abrasive pumping 
liquid trom entering the packing 


or sleeve to minimize the sealing 


liquid leakage. The packing box may, 


or may not. be furnished with an 


additional lantern ring as shown, de- 
pending on the te mperature and type 
of liquid being handled by the pump 
“dead- 


if furnished. it may be a 


ended” or “circulatine” arrangement 


\W here 


condensate 


two or more 
pumps are connected to the Sali 
condenser. the sealing water connec- 
tions for the internal seals are taken 


from the combined condensate dis- 


charge pipe [his is essential in ordet 
to have the pac kine boxes of both 
water sealed even when one 


pumps 
of the pumps ts idle Valves fitted on 


the suction side of condensate pumps 


frequently have their valve stem 


pac kine boxes water sealed by a con- 


nection from the combined conden- 


sate pump discharges pipe as leaky 


valve stem packing can result in a 
material reduction in vacuum 

Part 2 will appear in the July PIPE LINE 
INDUSTRY 
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Parabolic Area 

















FIGURE 1—Bending moment diagram of simple beam acting under FIGURE 2—Parabolic area of simple beam acting under uniform load 
uniform load. 


Find Beam Deflections by Easy Methods 


Here's how to solve deflection problems for simple beams without using tra- 


ditionally tedious algebraic methods. 


By CHARLES H. FORK 


Lhe Ralph M Parsons ( Nipal 
Los Angeles 


[ik FUNDAMENTAL principles of Moment Areas pro partially uniformly loaded n bye ) 
vides a useful method for solving deflections, both in influence lines the expression may br 
angular and linear direction. There is, however, a vast 
amount of labor involved in making a solution, except 


LO! the most elementary problems The necessary arith 


metical and algebra operations for calculating Moment iting del ;, aes ; 

Areas and their centers of gravity are lon and tedious ripe i Dra p \ ‘ Or 

Many cases require the use of Calculus. Needless to say solving deflections provides the t} 

this discourages a more general use of thess important a Pp erlu 

principles of the structural engineer It is possible elements in continuous structur 

however, to construct influence lines from these prin- (he fundamental Principles of M \r wert 

ciples to enabl one to solve deflections quickly and « isily origil ally developed ind ter te! Ca | ha W 

Also, by their use the expressions for deflections may be known as the Conjugate Beam Metho ] 

shortened, making them less cumbersome for use in method was chosen as the basi 

algebraic operations: for example, the expressior One of the principal teatu | the Gor ite Beam 
Method is the use of an additior beam, in which tl 
loading is the bending moment diagrat f tl er 


wx 


HEI 





expresses the deflection at any point under loac lor 
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WI 


M2 =R2& (1-m)i~2& 


7, 


$4 (1-m) 





mi Q(1-m) 














FIGURE 3—Triangular area of simple beam acting under uniform load. 


un. The Bending Moments in this beam are equal to 
or proportional to the deflections of the given beam, The 
location of the supports for the Conjugate Beam must be 
so chosen that where the deflections or the slopes of the 
have definite values, the Moment and _ the 
shear of the Conjugate Beam must be made to assume 
lite values. For example, at points where the 
deflection of the given beam is zero, the Moment in the 
Beam must be made zero, also where the 
given beam is zero. the shear in the Con- 


siope oft the 


igate Beam must be made zero 


Area of Moment Diagram——Jhe moment area for 
any condition of uniform loading varying from no load 
toa tully loaded span can be easily computed by referring 
to Table 
| ible 


Manne! 


Che center of gravity can be obtained from 


[hese tables were developed in the following 


Consider .a simple beam loaded uniformly for a dis- 


ance k/ from the left support as shown in Figure la 











TABLE 1 
Values of C, for Area of Parabola 
6 
l 2 3 1 5 6 7 s y 1.0 m 

00031 00073|.0011 |.00143| 0017 |.0019 |.0021 | .00223|.0023 |.00234/ 1 

002 | 00226 00377 00507 0062 0071 OOTS 00826 OOS57, OO867 9 

OO 0064 | 00697 0099 |.0124 0144 |.0160 | O17 O178 | O18 

W12 0049 0110 | 0149 |.0193 .0229 |.0257 | 02773).0289 | .0294 3] 
4 0009 O03 O08 0144 | 0261 0317 0361 03916) .0410 0417 5 

00063 0025 OO5 0100 OLS | 0396 0460 0504 0531 054 

0004 | OOLf 003 0064 (0100 | 0144 | 0544 .0604 0641 0653 7 

00023;.0009 0020 0036 O05 OOS1 “010 | 0683 | 0731 0747 ‘ 
i OOO | OO0O4 OOS OO16 0025 OOSt O049 “0064 | 0790 O10 ) 

HO003 OK OOO? OOO4 OOO8S 0009 OOL2 OOT6 0020 | OS 0 
( 0 0 0 0 0 0 0 0 oe 
afi a} 2|/3|4/]s|e6|7]|e| se | te 


VALUES OF C2 FOR AREA OF TRIANGLE 


se values above zigzag line for parabolic areas. 
Use values below zigzag line for triangular areas. 


60 


k 2 





m2 








dx 








aa 








M,=R, x - wx? 
2 


FIGURE 4—Center of gravity of parobolic area for simple beam acting 
under uniform load 


lhe reactions of the given beam ar 


The bending moment at any point between k/ and the 


left support equals: 


M Rix 


The bending moment at any point between k/ and the 


right support—M, ak. mn 


plotted, a diagram is obtained as shown in Figure 1b 


bending moments are 


To determine the parabolic moment area between ml 


and the left support in Figure 2, first find the differential 


area 
wx’ dx 
dA R xdx 
The total aré€a 
m I 
\ 1A \ R \ wx dx 
TABLE 2 


Values of n for Center of Gravity of Parabola 








k k 

m l 2 3 4 5 6 7 8 9 1.0 m 
1 1.0623 |.0648 |.0054 |.0657 | 0658 |.0659 | 0660 |.0661 | 0661 | 0661) 1 

2 | 1235 |.1275 |.1290 |.1297 |. 1302 1305 |. 1306 1307 1308 2 

Re 1840 |. 1890 |.1910 |. 1920 |.1930 |. 1934 |.1937 |.1938 

4 | 2430 |.2480 | 2510 |. 2530 |. 2540 | 2540 |.2540 $ 

5 | 3000 3060 1090 3110 3122 125 5 

| 1540 S610 3640 5660 4670 6 

7 | 4060 4120 | 4150 | 4160 7 

8 | 4500 4560 4570 g 

9 | 4850 4875 ) 

‘10 | 5000 1.0 
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Integrating between the 


Rix 
Ay 


Substituting for R 


his is the moment 


een mil and 


t 
ati 


|. When » 


elt support 


U, then m/ and k/ equals am 


Let CC denote th 


Values of ( 


rom 0 to 1.0. 


The moment 


computed tor values of k and m var 


are 


\ 


\ 


limits of m/ and o 


area of the parabol pe 


V he mn mm and 


e coefficient in Equation 


= ), then 


\ 


shown In lable 


s found In a similar manner 


Substitutin: t< 


bending mom«e 


rr | 


nt 


at any point 


Che moment area of the tri 


h support 


Whe mm and } 


Let ( denote 


Values of ¢ 
Center of 
of the parabol 


the static al 


the 


are 


ravi 


ic moment 


1.U, then 


COM thi ent 


(o.w 


] 
+ 


1 
‘a of the tnangular portion 


to the right of 


In 


ole he tween 


, 
and kK lt al 


Equation 


rtior 


N 


id A 


then 


also computed and found in la 


ty lo determine the cente1 


' 


noment of the 


about the left support 


differential mo 


Integrating between the Limits 
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! and substituting for R 


ol 


ment 


- ) statical 1 
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ving 

re 

< } 
Oat 
} 1 
qa tne 
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area in Figure 4, first determine 


ble 1 
rravitly 
if 
area 
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fornia. Fork has compiled a_ bor 
Structural Design Data,” whicl 
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center ol gravity n Values « 
values of k and m varying 


in lable 2 


Example: Determine the total moment 


ing moment diagram in Figure 6 wi 
0.8 

From Equation 2—-A ( 

From Table it |} ‘ may 


Then A O06b4 w 


Total Area Ub8B5 Ww 0064 


Example: Determine a part « 
ingular moment-areas as shown sha 
m Measures the portior ot the 

] 


consideratio! 


Parabola 


When k 8 and m t. from Tabl 


Then \ 0.2773 w 


6) 








Triangle 
When k 8 and m 9 trom ‘Table 1—C 
Then A 


OO16. 


0016 wi 


Deflection at Any Point 


HbDeam at any point 


Lhe deflection of a simple 
under uniform load can easily be 
omputed by referring to Table 3. This table was de- 
oped in the following 


| he be nding 


manner: 


moment at any point between left sup- 


ort and k (Figure & is determined as follows: First 
| ~ > 
find the reactions as shown in Figure 8a 
* 
lo find the Conjugate Beam reaction R,. take the 
oments about R 
— 
kK Cow ( vl" @ | 
* f ] 
R vl"| ( C:° ; Equation 6 
L J 
* * 
| ind tl rea it R “ take the moments about R 
bad ] 
R Ciuwl *1 Cowl ¢ l Zk U 
a. 7 a 
i . . a 
R Ww (oun Ue “K ] I quation 
Let the coetti ients ol w/ in equations b and 7 be 


denoted by D, and D 


he square of 12 redu 


respectively, and multiply wil> by 


ing to inch units, that 1s, 


i ] a 

| « n Ln? -] l 2k 
Then R D,wl' and R D.w 
Dividing by the flexural modulus EI gives the angular 
rotation at each end of the beam, 
Dw D.w 


; ind 
: Fl and & El 


Che bending moments as shown in Figure 8c may now 


be expressed as follows: 


* 
M D.wl en C,wl el (m n 


* 
or, M wl* |Dym ( m n) | Equation 8 


| he he nding 


support and kl 


moment at any point between the right 
Figure 8d) may be expressed as follows: 


: ] 
M D.wl’ ] m C.wl ] n 


m ) | . Equation 9 


Let the coefficients of wi‘ in Equations 8 and 9 be 
denoted by I and F 


the cube ot 12. thus reduc ing 


“ ; l 
r, M wi'| D, (1 m C.° 


respectively; also multiply wi* by 


to inch units. that is. 


* * 
Then M F,wit and M F.wl* and from funda- 
* 
are M 
mental principles: d- EI 
Fiwl* F.wl* : 
Uherefore: d FE] and d EI .. Equation 10 


Values of F, and F. have been 


of k and m. 


calculated for values 
varying from 0 to 1.0 and are found in 


Table 3. F, and F. are denoted in the table by F. The 


62 
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Bending Moment Diagram 


FIGURE 5—Bending moment and loading diagram of simple beam 
acting under uniform load 
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value of “k/’ measures the length of the load. and “ml” 
locates the position of the desired deflection. Values of 
D, and D, are shown in Table 3. Values of C, and C,, 
coefficients for the parabolic and triangular areas respec- 
tively, have been taken from Table 1. Values of 


efficient for the center of gravity of the parabolic area 


eé bb 
n CcO- 


TABLE 3 
Values of D, and D, Coefficients for Angular Rotation at Supports 








l 2 3 { 5 6 7 8 9 1.0 
D 4 77 5 4 8 1.25 % 5. 5.88 6.0 
D OR } 1.0 1.7 2 > ) 5.2 5.78 6.0 
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lw * Per Ft. \ 
thy \ 3 
/ ) : ; 
RiP Re ’ 
Given Beam . 
(a) 6 
i 4 d ” 
_ mi ! de = 8 
_ _ Ss , 
Elastic |Curve " 
M+ (b) e 10 } 
e il | 
= ‘ 
i 
- ‘I5 
oO 
7-77, w” 
fast s 
__ rr) 
Conjugate Beam > 6 
To Left Of Load i7 
C) | bmf 
nar - 
Ae=Cewl? 9 
jad fia) 20 
* 2! } 
R; mt Lli-m)\| Re 
Conjugate Beam 
23 
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have also been taken from Table 2. Values of F in 
Table 4 are also plotted in Figure 9. These curves repre- 1 nu 
sent influence line s lor the deflection as the load moves KL md IS-O 
over the span. TITS TTT Ty 
W = |200% Per F 
Example: Determine the deflection of a beam 7’-2” from . : 
the left support, when the beam is loaded as shown in Loading Diagram 
Figure 7. E = 30,000,000 and I = 441.8, FIGURE 10 
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How to Get Longer Life From V-Belts 





Sheaves misaligned Shafts misaligned 











WATCH THIS Here are two common faults that contribute 


to short life and poor service from V-belt 
drives. Make certain that sheaves are lined up properly and that shafts 
are reasonably parallel. Keeping shafts parallel is more important 





DON’T DO THIS Never pry belts over a sheave. Instead 


ioosen the take-up. V-belts are elastic 
but they are not rubber bands. Forcing a belt over groove can break 
tensile cords making it impossible for belt to carry its share of load 





- 





\ 





Minimum Depth 


! 











THIS WILL HELP “4 simple template well marked will 


enable the operator to check the wear 
on the sheaves quickly and accurately. Wear is observed by seating 
template squarely in the groove and sighting between the sides 
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Proper drive setup and align- 
ment are first steps. Periodic inspection, 
cleaning and checking of sheaves will re- 
duce maintenance to a minimum. 


By W. S. WORLEY 


The Gates Rubber Company, Denver 

More AND MORE V-belt drives are being used to trans- 
mit power to pumps and auniliaries. Characteristically, 
a V-belt drive requires surprisingly little care and main- 
tenance. An understanding of the fundamentals of how 
a V-belt operates in the sheave groove, and a knowledge 
of the stresses to which its various components are sub- 
lected while transmittine power - enables an Operato! Lo 

1) Identify and correct the troubles which infrequently 
arise, and (2) realize lone, trouble-free service for which 


the drive was designed 


SETTING UP THE DRIVE 


Use a matched set of belts of the same manufac- 
ture. Of primary importance to optimum performanct 
and lone belt life is use of a matched set of belts of the 
same manufacture. Do not try to make up a set of belts 
ol different manufacture or of some new and some old 
belts A new belt. when placed on a drive with old he Its 
that are worn, may take more than Its share of the load 


It will be 


GFTOOVES 


shorter and probably will ride higher in 


If belts of different manufacture are used, there is a 
good chance that pitch line locations will not be the 
same for each belt. Differential driving will result, Pos- 
sibly the strain constants of the belts may be different 
This will result in different amounts of creep and, aga‘n 


in differential driving. 


Clean the sheaves. Clean oil and grease from th 
sheaves. Remove rust and burrs. Since the belts operate 
by friction, anything which tends to reduce the coeffi- 
cient of friction between the belts and the sheaves can 
mean that higher belt tensions are 
the load. 

Phe V-belt wedging 


produced by belt tension to the point that belt dressings 


required to handl 


effect multiplies the normal fore 


are not required on V-belt drives. In fact, such dressings 
can do more harm than good. Some dressings tend to 
break down the rubber in the V-belts. and also to pic k 
up dirt and sand to which pump drives are exposed. As 
the belt moves with respect to the sheaves, the sand acts 
as an excellent lapping compound which quickly wears 


down the FTOOVE sidewalls. 


Align the drive. Make sure that the sheaves are lined 
up properly and that shafts:are reasonably parallel. O% 
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Properly installed V-belts will require a minimum of 


maintenance 





hese two. suggestions. keeping the 
hafts reasonably parallel is the more 
When shafts 
be 


sick 


portant 
the 


are not par- 


lel. belts will progressively 


ohter toward one of the drive 


his does not mean that it is neces- 


iry to use a transit to set up V-belt 


rives. An ordinary steel tape, intelli- 
used, can insure that the shafts 


lhe 


ently 


re reasonably parallel sheaves 


an be aligned simply by sightin: 
lone the edge of one sheave to the 
ther, or by stretching a string from 
the edge of one sheave to the edge 
f the other 

install the belts. When installin: 


V-belts, the 
that the belts can be put on without 
Although V-belts are 
not 

the 
breaking the 
lhe belt 


ts share 


slack off on take-up so 


forcing elastic 


tney are rubbe) bands Forcing a 


result In) 
he lt 


alrry 


elt OVE CTOOVE ( 


atl 


tensile cords In the 


will then be unable to « 


of the forcing other 


belts in 1 ry more than 


their share 
Lake the slack until 
slight 


the 


up 


bow appears In 


t 1 belts when operating If the 


belts slip, tighten them slightly. It 
they appeal mismatched, but have 
he mght range of matching numbers 
hten a Little more, and iet the clrive 
perate tor a while 
After the drive has been installed 


ind has operated ior a day or so to 
ve the belts a chance to seat them- 
selves properly In the rOOVES, IC- 


tighten the drive and check alignment 


ind paralle lism of the shafts 


MAINTAINING THE DRIVE 


Once the belts have been installed 
ind the drive has been set up, only 
minimum of maintenance will be 
required—and that maintenance will 


consist primarily of preventive inspec- 


1ONns “ 


Inspect the drive occasionally. 
lhe operatot occasionally will want 


to check to see that the drive is up 


to speed, that the belts are clean and 


free from oil and grease, are not rub- 


} 


ing against a belt guard or other ob- 


struction, appeal reasonably matched 
He 


Want to see that the shafts are paral- 


ind are in good alignment will 
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lel and are all operating properly. It 


noted, the 


the 


malfunctions 
will 


] 
and 


art oOperatol 


want to determine trouble 


correct it 


Pump speed should he che Kea 


agalnst engine speed to determine 1 


the drive is shipping. If so, a take-up 


should he made It the helts 


greasy and o1l-soaked. they should be 


cleaned with a casoline-soaked ra 
and steps taken to prevent this from 
recurring If this can not he pre 


vented. then oil-resistant belts should 


he 


installed 


Check sheave grooves before re- 
placing a belt. After the first belt o 
so has failed. cont the 


Mue to operate 


arive re the rem 


belts if 


tensioning: 


until a 


Necessary 


has 


ment set beer secured ma 
convenient to shut. the CiITive dow! 
and make the replacement When 
set ol replacement belts is indicated 
1 careful check of the sheave rOOVE 
should be made so that a new Cave 
can be ordered at the ill tire | 
necessa4ry 

\ template will prove ver uselul 
in checking the sheaves In usin suck 

template the proper stub which ts 
shorter than the minimum depth Lo 
| the angle of th roove foun 


“NPCUIrene Wear iS Observes 


nting 


by seatin: th template 


POON ¢ and sighting between trie 


sides of the template and the sides of 
the CTOOYN t 

Groove wear of about !y4 4 to 
nch probably will not serious| iften 


, 
the service of the drive 


SQUATCIY It) 
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Rules $25 for Engineering Data Sheet « $15 for Rule of Thumb 
These practical aids give quick, reasonably accurate 
0 um answers to design, maintenance and cost estimating problems. 


PIPE LINE INDUSTRY will pay $25 for each chart, nomograph 
or data sheet publishéed—-$15 for each Rule of Thumb. 
Send your ideas to PIPE LINE INDUSTRY, P. O. Box 2608, 


Houston, Texas. 


and Engineering 
Data Sheets 
for the Pipeliner’s 
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es — 33— depreciation by Nomograph 


{ io the Sum-ol-digits method where applicable, the Fro 


the chart above what percentage illowance 


! n th 

Age caepreciation to he chareed to a piece ol should be mace Lor the third year ol a piece ol equip- 
ulpment at the first of anv given vear., can be figured ment that has an estimated life of 12 vears? Connect 
on the () scale and 12 on the n-scaie, Giving you the 


desired “P” of 11.5 perce 
I 
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THING 
OR 
EVENT 





A graphic portrayal of the problem of languag: 
in bridging the gap between things and 


SYMBOL TREE DEMOCRACY thoughts. It is difficult enough to achicve this 


rapport with respect to simple physical objects 
let alone abstract ideas such as democracy 


justice and so forth 
THOUGHT 
? ? 
OR 


CONCEPT 


























How to Say What You Mean 


Are your employe communications successful . . . or are they failing to 


bridge the gap? These six factors can give you the answer. 


By ANATOL RAPOPORT 


Mental Health Institut 
University of Michigan. Ann Arbor 


WHAT YOU MEAN 1s inside you pressions) to describe similar experi veriences of Russiar il G 
It is a mixture of memories, mental ences: o1 physicists in their prof 
yictures, desires, ideas about what is 2. A and B do not share similar e» ire similar 
so and what isn’t. about what should periences It is quite another stor en 4 
pe and what shouldn't he rst situation 1 relatively easy ind B a not har i SII il 
What vou say is a disturbance u to deal with: the second much mor ence. No matter how « 
the air about you. which you have difficult Phe simplest ex imple ol the acehne the mean ol 1) 
started by moving yout lips, tongue hirst situatio1 sa language diflerence cannot mpart that meanin 
ind vocal cords. It should seem pre- Both A and B eat, and eating is a_ blind man, Attempts at careft 
posterous to expect an exact corre- similar experiencs for both But A tions often contuse the issue 
spondence between the two sets ol speaking English Says eal ind B. ther be LuS¢ in agreement or 1 te 
events Yet we do expect it. else what speaking Fren I Savs ‘mange! it Tha definitior often ive fa 
do we mean when wi expect to Say is not hard ror {1 and B to recognize MPressiolr that thie Thiet 
what we mean? We take communica that “eat’ and “manger” mean “the word has been agree¢ Y 
tion for granted, just as we take the same thing, and communication can meanings are not in the 
smooth functioning of our bodies fo be easily established by translation their definitions (whicl 
granted We become aware ol either Even thou thie Lowen ol Babel rhiy other words 
only if something goes wrong had to remain unfinished because of Meanings are in peop 
Something does go wrong often the “confusion of tongues.” ordinary ternalized experiences br 
enough in communication, Difficulties linguistic differences are not a major words. If the experienc 
f communication fall into two gen- obstacle to humar ommunication shared, neither are the mean 
eral categories: With a little training and a dictionary It seems to both parties that 
1. The communicants A and B do 1 German physicist can read a Rus- s distorting the meanings of wor 
not use the Sammie symbols words. eX- sian physics journal, because the CX- When accusations of dist 
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d ic t the would-be commu- 


{ Ss becomes even less receptive to 

I ) behind the meanines 

ther. and the chances of estab- 
mcation are worse 

Most Americans. for example. are 

ced ne correct meaning 

e word “democracy” is implied 

ire of American institutions 

ich as the two-party system, private 

erprist ind the custom of villify- 

‘ t baseball ames When 


’ ] 
\ussian st tne same word to 


me-party system, gov- 
Support ol inde- 


Asia 


ishing of 


and 
similar 
Amer- 


corrupts 


Europe, 
isslan 
ini! of democracy, 
cr 4 oug! norance or by de- 
lemocracy 1s de- 
ocracy and dictatorship is dictator- 
isslans are he- 
1d1in the ssues by not calling 
names 
lhe first principle that becomes 
parent 1 any student ol language 
behavior is that 
names prescribed 


Dhe 


OT) betwee! Nales and experl- 


the natural order of things. 


tr) il Orne imposed by 
( ive experiences and 
( mes to denote them. 
e important thing in communl- 
( oO! e communicants to use 


e same names for approximately the 
experiences no two experiences 

ALIAC The agreement on 

a small matter 


inderstand me better, 


| am Willing t call dogs cats and cats 
s. The difficulty is in acquiring 

( ng similar experiences 
Thi entire communication prob- 
evolves around the experiences 
he communicants. The problem 
saving what you mean has no other 
caning You can be as precise as you 
Ke n vour choice of words. follow 


ist a ithorities and con- 


he most augus 


most unabridged dictionaries. 
You can 


chattv. erudite 


make your speech formal or 
or folksy, polysyllabic 
monosvllabic, bristling with tech- 
ical terms or on the 


Reade D 


level of* the 

Your success in com- 
depends on none of. these 
unless have succeeded 


MMIC KS 


vou 
somehow in tapping the range of ex- 
penience of vou 


communk ant 
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It is useless to “say what vou 


mean,” unless by doing SC vou can 


impart your meaning to your com- 


municant. Sometimes this happens ol 


its own accord. because the othe 


needs your experience. In that case, 
he will do the whole work of reaching 
you, of ferreting your meaning from 
communi- 


Com- 


when all 


vou. But this 1S not wher 


cation difficulties are typical 
munication difficulties aris 
you want to do is impart your mean- 


ing to the other, and all he wants to 


do is to impart his meaning to you 
Both want to “communicate to.” 
Neither wants to “be communicated 


Lo 


COMMUNICATION 





Message in Originator’s Mind 














Expression 























Graphic Oral Written 


























Message Understood by Receiver 











A graphic definition of communication. Effec- 

tiveness of communication may be increased by 

the coordination of graphic, oral and written 
expression. 


It is possible to break this dead- 
lock, simply by giving in, by becom- 
ing an listener. If 


active this chang 


of role is reciprocated (most acts be- 
tween human beings are reciprocated, 
both good and bad). communication 
“talking to” 


“talking with.” By 


becomes less of a and 


more of a and 


large, it is safe to s: 
feel 


their meaning to others are precisely 


\ that people who 


most inadequate in imparting 


those who 


never try to get others’ 


meanings imparted to them. 


No less important than the ability 


to listen that is. to reproduce in 


one’s self the other’s experience is 


the ability to gear one’s own com- 


munication to the experiences of the 


other. This staying within the range 
of the other’s understanding or in- 
terest requires constant chee king, 


partly maintained by listening inter- 


spersed with talking what is 


called 


ScIEenct 


now 


“feedback” in communic: 


tion 
partly by a constant exami- 


nation of ones own communication 


Prog CSS 


There are certain questions v 


can ask vourself while trving to com- 


municate, which In the answering 


may help vou get greater insight into 


the communication problem 


What is the Purpose of Your 
Communication? A vast 


} 


communication has one purpose only 


to manipulate behavior toward spe- 


cific. pre-conceived ends. The ex 


plicit and implied exhortations of 
consumer advertising, of publicity and 
I ampalgns are 


Ol political ( examples 


The ultimat purpose of these 


COln- 
munications 1s always the sam to 
vet the “targets to perform Soriie 
simple act, 101 example to buy a 


product or to vot for a candidate 


Lhe question ‘How can we sa\ 


what we mean: hardly applies te 


this tvpe of communication, he 


aAllM 


all too often the real meaning of sucl 


messages is anything but acceptable t 


Interest in the receiver 


of such communication 1s_ limited 


strictly to his potentiality as a CUS 


tomer, voter, loyal employe, etc., so 


that the “success” of this type of 


communication depends rather on 


how well this meaning (attitude 1S 
diseuised by appeals to the target s 
supposed interests) than revealed 


It is worthwhile tO Say what one 
genuinely in- 


that IS, 


really means only. in 


formative communication, 


communication whose purpose is to 


share actual experience [his experl- 
ence mav include views and convic- 
tions as well as information, and the 


f the 


be to convince and convert 


communication 


purpose ( ay 
as well as 
to inform. However, it is the sharing 
of the experience, not the manipula- 
which 1s 


tion of OTOSS behavio1 


tral. 


cen- 


If then, the purpose of a communi- 


cation 1s truly informative (including 


the sharine of attitudes. views and 


convictions}. the crucial step is to 


find areas of experience already 


shared and to try to enlarge them so 
as to include the experience to be 


communicated 


What is the Level of Your Com- 
munication? Several such levels are 


recognized. There is a level of pure 
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+ — dont come back 
Without those Roebling 


SVings |" 


om 














You sure can’t blame the 
After all, anybody who has to lift almost anything should 
know that Roebling makes a full line of wire rope slings and 
assemblies for almost any lifting job. 


foreman for losing his temper 


For example (and there are lots of examples), take 
toebling All-Purpose slings. As you’d gather from the name, 
they are for general lifting Jobs. They are all steel from end 
to end, compact, extremely versatile and dependable. All- 
Purpose slings are made from Roebling ‘“‘Blue Center”’ wire 
rope with independent wire rope core. Two of their fine 
features are their un:que rolled loop and tapered sleeve, 
which develop full catalog strength. 

While we’re on the subject of catalogs, we do hope you 
have a copy of Roebling’s quick and accurate sling-selecting 
catalog. It goes by the name of “‘Roebling Wire Rope Slings 
and Assemblies,”’ and the number A-931. We’re pretty sure 
it will answer a lot of your lifting problems and it’s yours 
for the asking. 

On real tough jobs, of course, no catalog is a substitute 
for the experienced advice or suggestions of your Roebling 
salesman or distributor. To get this benefit, contact them or 
use any means of communication to: Wire Rope Division, 
John A. Roebling’s Sons Corporation, Trenton 2, New Jersey. 


ROEBLING £) 


Branch Offices in Principal Cities i 
Subsidiary of The Colorado Fuel and Iron Corporation 











Panalarm Annunciator pinpoints 
process “off-normals”’ 


In the process industries and among users of automatic machinery 
trouble is minimized when it’s caught early. That’s the purpose of the 
Panalarm Annunciator System—a continuous monitor of your process. 


One typical adaptation of the modular Panalarm system is engineered 
to differentiate between the first “‘off-normal” and subsequent “off-normals” 
caused by the first. This feature allows instantaneous recognition of the prime 
source of trouble in a “‘chain reaction.” 


Another adaptation is designed specifically for motor start-up and shut- 
down. It has also been successfully adapted for supervisory control, pump 
control and programming. 

Your Panalarm sales engineer will be happy to make a survey of your 
requirements to determine whether a Panalarm system can aid productivity 
and safety in your process. For electrical and mechanical data on standard 
systems, request Catalog 100B on your letterhead. 


Division of 
PANELLIT, INC. 


7521 N. Hamlin Avenue, Skokie, Illinois 
Panellit of Canada, Ltd., Toronto 14 


ceemeeree : MN "4 = 











z 
information Systems ey 
for industry a 
Panalog 
Graphic Panels Information Panellit Service 
Centro! Centers Systems Corporation 
70 For more data on advertised products, use Readers’ Service Cards, last page 


re porting, desc riptions of facts, things 
or events, which can be directly veri- 
fied 

There is a level of inference, state- 
ments which are not results of direct 
observation but which are deduced 


from obse rvations 


There is a level of judgment, state- 
ments containing implications of right 
and Wrong 

There is a level of directive state- 
ments suggesting, asking or demand- 


Ing action 

The question, “What is the level of 
the communication?” serves to make 
us aware of what we are actually try- 
ing to communicate, a piece of in- 
formation, an opinion, an attitude, a 
request or a command It should be 
Casy enouch i distinguish between 
these “modes.” but often the level of 
the communication is obscured by the 
words in which it is couched. Since 
the level is part of the meaning, it is 
important to keep the communicant 


informed of the level at which the 


communication sm meant, 


Are the Verifiable Facts or De- 
scriptions You Are Reporting Ac- 
cessible to the Communicant? 
Must he take your word for them 
can he check them directly or in some 
other wav? Any of these supporting 
suggestions is permissible in propet 
circumstances, but it 1s a good idea to 
make clear on what basis the com- 
municant is to believe your factual 


SLOTS 


Do You Label Your Inferences and 
Indicate Your Reasons for Mak- 
ing Them? If you take for granted 
that any one in his right mind would 
make the Same inferences you make 
those who do not wish to make the 
same inferences will tend to blame not 
their own logic but yours. If vou 
disguise your inferences as facts. those 
who disagree will think you are ig- 
noring the truth 

lo vuard against the breakdown 
of communications at this point, it is 
a vood idea to make cleat whe re the 
factual story ends and where the in- 
ferences begin together with the rea- 
Sons which have led to vou! infer- 
ences. In this way, the communicant 
is not intimidated to make the same 
inferences but merely invited to ex- 
amine your point ot view. Still better 


is to present clearly znd fairly a1 
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Insulation Test Equipment 
Dielectric Test Equipment 








Comet Aging Block 
Sub-Zero Cabinet 


Oil Immersion Apparatus 


Air Permeability Apparatus 
High Powered Microscope 
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"Something from the Irishman” 


1932-—PRECISION 


Sub-Zero Cabinet 

Air Permeability Apparatus 
Zipper Seal Test Tank 
Analytical Balance 


a WA 


ion ‘ 


. ye 
~ ae 
CONTROL * 
f \ ’ 
> te, 
hese pictures of our newly expanded 
Research and Development Laboratory 


will give you some idea of why F. H. Maloney 
Company for 25 years has had the reputation for 
Precision in Rubber — Metals — Plastics It is the 


largest and most complete laboratory of its type in 
the Southwest. Mr. A. S. (Tony) Girala, Chief Develop 
ment Engineer, who has been with our organization 
for 20 years, heads up this laboratory and a staff of 
experienced technicians and research chemists 


This Laboratory is available to our customers for 
Testing, Research, Development, and Specification 
compounding 


While this Laboratory is completely air-condi 
tioned and all testing is done under controlled 
atmospheric conditions, adjoining this Laboratory is 
a complete Pilot Plant capable of producing specifica 
tion rubber under atmospheric conditions, duplicating 
the conditions that prevail in our rubber manufactur 
ing plants. This Pilot Plant is also under the direct 
supervision of Mr. Girala. 
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. F. H. MALONey 
| Houston, Texas C, ompany 
Paes 2301 TEXAS AVE. * FA3-3161 * HOUSTON 
We Sec ME. FS - 
LOS ANGELES «© TULSA © OLEAN, N. Y. 


IN RUBBER—~METAL—PLASTICS 


on advertised products, use Readers’ Service Card last pag: 








alternative course of reasoning lead- 


ing to other inferences (say, an op- 


(loan Living ... EASTERN STYLE ponent’s) together with your reasons 


for preferring your own. 


Do You Label Your Judgments? 
A judgment is based on a set of 





values. If you simply take your own 
set for granted or endow it with su- 


perior moral worth, you are in effect 





telling your communicant (who may 
operate under a_ different set of 
values) that unless he accepts your 


values, he is morally inferior. Since 











attitudes tend to be re iprocated, the 


communicant will usually feel that it 





is you, not he, who is morally inferior 

There is not much incentive to 
share experiences with morally in- 
ferio1 people That is not to say that 


moral considerations should be ex- 





cluded from communication. All of 
us have moral convictions and feel 
strong pressures to communicate these 
convictions to others. If. howevet! 
you wish to be sure that the channels 
of communication remain open (and 
nothing is so deadly to communica- 
tion as an argument about what is 
moral), you must make clear that 
your judgments are based on a par- 
ticular, clearly labeled set of values 
You must make these explicit and 


present them as yours, not as some- 





thing universal and undeniable 
Awareness of alternative convic- 
People along the Eastern seaboard, tions and the recognition of thei 
. ; legitimacy. as. tor example, when 
from the Piedmont to the Bronx, are 
they are derived from another set of 
mighty pleased with the natural gas experiences, will stimulate sucl 
they re getting from Transco-served awareness in others, and your convic- 
* 
’ tions wWilil be rie less yreposterous to 
utilities. They're calling on us to delivet ee See eee 
; those who do not share them. Mean- 
more every year, offering the steady ; ; :; 
ae ‘ , ing is less likely to be obscured by 
demand of the most people with the moral indignation in vou or in vour 


vreatest need for clean fuel. communicant 


Do You Bolster Your Directives 
by Reasons Which Make Sense to 
Those Who are to Carry Out the 
Directives? If your communicatior 
is to achieve not simply compliance 


which 1s all that despots and chil- 


HELPING DEVELOP A MARKET FOR 
TEXAS-LOUISIANA NATURAL GAS 


dren having tantrums are interested 
in}, but a compliance based on un- 
derstanding, you must dispel any pos- 
sible notion that you! directives ire 
nothing but a show of authority o1 
caprice lo do this it is necessary to 


show that compliance is of some bene- 





fit to you or to your communicant o1 


to some larger unit. You must, of 
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WHAT’S NEW IN RECORDING GAUGES AT BRISTOL... 















POLYETHYLENE 
TUBING 






ne 


RECE 


STA 


STANDARDIZED MOUNTING HOLES 
FOR EASY INTERCHANGE WITH 
HELICAL ELEMENT (BELOW). 


FOR EASY INTERCHANGE WITH 
CAPSULAR ELEMENT (ABOVE) 


NT BRISTOL RECORDING GAUGE DEVELOPMENTS. Flexible polyethylene tubing (leff 





avatar at e 


« 


CAPSULAR 
PRESSURE ELEMENT 


RIGID DIE-CAST 
MOUNTING 





HELICAL 
PRESSURE ELEMENT 


and standardiz 
ment mountings simplify element interchange, provide increased mounting rigidity and vibrat 


Why are more Bristol Recording Gauges 
used than all others combined? 


A key reason for this preference : Bristol 
Pressure Measuring Elements Theyre the 
result of more than 68 years of practical ex- 
perience. And field reports show that our 
recording gauges, equipped with these famed 
measuring elements have been in constant 
service for up to 40 years! An outstanding 
record for long life and stability! 

Another reason. Our continuous develop- 
ment program, aimed at keeping Bristol Re- 
cording Gauges far in advance of today’s 
needs. The latest results of this program are 
now available in Bristol] Recording Gauges: 
Easy-change elements. Element mountings 
have been redesigned to insure interchange- 


ability of elements. You can buy a pressure 


gauge with any standard helical element 
and change later to any standard capsular 
type element, or vice versa. 


Extra mounting rigidity. Rigid cast-alumi- 


BRISTOL 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING 
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num element mounting assures greater ac- 
curacy, stability and reliability. 

Flexible polyethylene tubing used to connect 
measuring elements. Simplifies interchange 
of elements, simplifies maintenance. Isolates 
element from shock and vibration. 


Improved element materials. ( -apsular meas- 
uring elements are now available in stain- 
less steel and Ni-Span C, as well as phos- 
phor bronze. As a result, this type of meas- 
uring element, ideal for low pressures, can 
now be used for a large number of corrosive 
fluids. Helical elements are now available in 
Ni-Span C, too 

Find out more about these latest Bristol 
gauges for recording, automatic control, 
pneumatic transmission and telemetering 
Send for our 32-page catalog G621, today 
The Bristol Company, | 14 Bristol Road, 
Waterbury 20, Conn. 6.87 


TRAIL-BLAZERS 


For more data on advertised products, use Readers’ Service 





BIG REASON FOR USER PREFERENCE 
is Bristol measuring elements, un- 
ext elle d for acc uracy, pre cision, 
long-term stability. They’re made 


in ranges from 0-6mm mercury ab- 
solute to 0-10,000 psi. 


IN PROCESS AUTOMATION 


INSTRUMENTS 


Cards, last pag 73 








NEW SIZES 


ADDED TO PARSONS LINE 








BIG-INCH 520-.~- MIDDLE-INCH 420 


Rounding out a complete line of 
Trenchliners for pipeliners, Par- 
sons now brings you 2 big, wheel- 
type machines — both job-proved 
on Cross-country work 


Big-Inch model 520 (above) opens 
up to 28 lineal feet of trench per 
minute, depending on depths, 
widths, and job conditions. It digs 
{0 to 52 inches wide — at depths 
to 82 feet. With Parsons Middle- 
Inch model 420, you get digging 
speeds up to 44 feet per minute 
trench widths from 31 to 46 inches, 
and depths to 712 feet. 





Originally developed by C-R-C, and 
now built by Parsons, these two 
big-wheel ditchers bring you the 
combined engineering know-how 
and services of both firms. It will 
pay you to get more complete in- 
formation on what one of these 
heavy-duty Inchers can do for you. 








Other Parsons Trenchliners include 
a smaller, wheel-type 150 (below) 
— and ladder-types on rubber or 
crawlers, in a complete selection 
of sizes to serve all your needs. 


PARSONS COMPANY, Division of Koehring 





As an auxiliary production unit to the Big 


and Middle-Inchers, this smaller wheel-type 
150 digs laterals 
speeds up to 25 feet per minute. It opens 
trench 16 to 30 inches wide, 574 
Hydraulic wheel-hoist gives infinite depth ad 
justments 


gathering-lines, efc., af 
feet deep. 


maintains close grade tolerance. 








Want more facts? 





PARSONS COMPANY, Newton, lowa 


end us literature on 


520 Big-Inch 


COMPANY 


STREET 


420 Middle-!Inch 


150 Trenchliner 


STATE 


TRENCHLINERS® for PIPELINERS 
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course, show why this is so and in the 
process leave no doubt about what 1s 
fact, what inference, and what judg- 
ment 


If what you are asking benefits 
primarily you, you must say so, You 
have a right to ask favors or services 
from others (who have similar claims 
on you). There is no need to disguise 
these requests to make it appear that 
you have only the communicant’s 
welfare in mind. Such stratagems are 
easily found out and destroy confi- 
dence. 

Ir hort. there is one paramount 
principle of sound communication 
called by some people language hy- 
viene). Communication is sound if it 
is a two-way process. It is a two-way 
process if the communicants stick to 
their area of common experience and 
keep enlarging it. 

It is the each 
communicant to enlarge the area of 


responsibility of 


his own experience, so that move of 
it is shared with the other. There is 
only one way to enlarge one’s own 
area of experience: this is to be some- 
body else for a while. 

You cannot, of course, assume the 
other's identity, but you can get some 
idea how it feels to be the other by 
developing attentive 
When you 


are faced with linguistic differences, 


techniques of 


and sympathetic listening 


this point is so obvious that it hardly 
needs to be stated, No one has ever 
learned a foreign language without 
having his ear accustomed to a set of 
foreign, sounds 


different strange 


No one has ever internalized another 
language without getting rid of a con- 
viction that there is no right way to 
Spr ak, that various people have devel- 
oped various ways of speaking, each 


pretty nearly as serviceable as the 


has to he learned vet about 


Much 


he differences of meanings which 
people attach to the same words and 
expressions because of different back- 
erounds of experience In a way, then. 
learning to communicate is constantly 
different lan- 


if arning a somewhat 


cuage. one for each person one meets 


| 
Only 


command the 


when you have learned to 
language of the other 
can you hope to be able to “say what 
you mean,’ that is, to impart your 
real inner meaning via an air dis- 
turbance or a collection of ink marks, 
into the sanctum sanctorum of the 


The End 


other’s inner self 
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manager of Publishers Paper Co., Oregon 
Model CPHG-10030, part of a large purchase by Port 1 utility 


ground are two 6-inch Staynew filters, 





City, Ore turn on the ga at latter plant n fore 


Portiand Selects Staynew Filters 


for Natural Gas Piped from New Mexico 


\ spectacular 1,500-mile pipeline, bringing 
natural gas from New Mexico to Portland, 
Ore., promises a great new source of thermal 
energy to industries looking for locations, 
as well as savings of hundreds of thousands 
of dollars yearly to home gas users. 
Portland Gas & Coke Co., which has been 
in business nearly 100 years, made a re- 
warding installation of Staynew filters in 
1954, and, as a consequence, selected Stay- 


—~ 


pROTECTOMOTOR — 


pal Off 





new to filter much of its new supply of nat 
ural gas. Staynew filters purchased by the 
Portland utility in 1956 alone, it is consers 
atively estimated, are now filtering 25,000, 
OOO scfd. It is also believed that more than 
2.000.000 scfd are being filtered into homes 
by the new Staynew Model CPHB home gas 
filter. 

Whatever your filtering problem, there is 
a Dollinger representative nearby, ready to 
help you solve it. Write Dept. 68. Dollinge: 


Corporation, 9) Centre Pk.. Rochester 3.N.¥ 


DOLLINGER 














LIQUID FILTERS e PIPE LINE FILTERS e INTAKE FILTERS e HYDRAULIC FILTERS e ELECTROSTATIC FILTERS e MIST 
COLLECTORS e DRY PANEL FILTERS e SPECIAL DESIGN FILTERS e VISCOUS PANEL FILTERS ¢ LOW PRES RE FILTERS 
HIGH PRESSURE FILTERS e AUTOMATIC VENTILATION FILTERS ¢ NATURAL GAS FILTERS ¢ SILENCER FILTERS 


— oo 
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WHAT'S HAPPENING 





Ruhr Area-North Sea 


Pipe Line Contract Let 

\ contract has 
Ruhreas A Cy. 
24-mile, 28-inch 
Koln (Cologne 


) " 
Rukh area 


been awarded to 
Essen to construct the 
crude line linking 
in the West Germany 
with Wilhelmsh 
the North Sea 
Nord-West Oecelleitunes 
builders of the line, 
Novembet 
West Germany's leading oil firms. The 
$48 


Hamburg, 


aven on 


(s.m.b.H.. 
was tormed last 
and is comprised of six of 
six will share the 
Esso A. G.. 


Diviny 


million cost 


which is sup- 


OU percent of the capital, will 


1 


be the line's largest uset 


Construction of the pipe line. har- 


bor installations and tanks 1s 


storage 
scheduled to begin late this year. The 
line's initial capacity has been set at 
160.000 


) 
27) OOO to 


day 
160.000. is 


barrels pet 
An increase to 400.000 to 
planned late 

vharves will be constructed 
Jade, Wilhelmshav- 
North Sea. Initial 
handle tankers 


later 


lanker 
; mile into the 
en’s channel to the 
will 


ilities two 


simultaneously with 


plans for 
indling fou 

Pwelve 
on pipe line 
Wilhelmshaven. A 


annual ca 


million of the total $48 mil- 


cost will be 


spent in 
pumpin y Station 


vith an pacity volume ol 


lion tons of crude will be 
the Heppener (sroden area 
tanker 


facilities are 


which is near the discharge 


madauct Storage also 


here 
Addition il pl 


alone the pipe line 


imping stations will be 
as the vol- 


hope 


officials | 


rie rows. Company 


Petex Will Conduct 


October Gas School 
Lhe | 


Extension 


niversity of ‘Texas Petroleum 


Service will conduct a six- 
VOCCK School ot 


Houston 


Gas Technology in 


next fall. Course material 


1] COVCI 


natural gas production, 
hering, re ition, purification and 
ransmission. Instruction will begin on 


October 14+ and will meclude lectures 
by outstanding industrial and colleo 
specialists. exhibits, demonstrations. 
discussions, motion pictures and field 
trips 
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IN PIPE LINE CONSTRUCTION 

















Route of proposed Cologne-Wilhelmshaven line. 


to reac h a 


maximum ot 20 million 


annually by 1965 


tons 


Construction of the pipe line alone 


will take six months. A 200-man crew 
will lay the line at the rate of 11% 
day. Whether construction 
Wilhelmshaven o1 


will depend on scheduling of 


miles a 
begins in ologne 
pipe de- 
liveries. 


Deutsche-Shell Announces 
Crude Line Expansion 
Deutsche-Shell A. G. 
a 120-mile pipe line in then 
announced $170 


has included 
recently 
million expansion 
crude line 
would link Deutsche-Shell’s proposed 


new 


program in Germany. The 


refinery between Cologne and 


Bonn with the Rotterdam terminus of 


the immense Sappeur pipe line proj- 


ect across Europe which calls for a 
large-diameter crude 


Marseilles 


Exper ted completion of both the re- 


major pipe line 


from to Rotterdam 

finerv and pipe line- is 1960. The 
of the pipe line, 20 and 
diameter, 


COST 
24-inch in 
is estimated at $28 to $34 
million. The 


daily initial 


160.000 


capacity in 
has been set al 


to 200.000 barrels daily 


Staves from 


( selsenbet Y 
60.000 


Jenzin A. G., operator 


ot a barrels daily 


refinery at 


Gelsenkirchen, is a partner with the 
Shell company in constructing the 


pipe line. 
Recent reports from Germany have 
speculated that Union Rheinische 


Kraftstoff A. G 


parti pate in the 


Braunkohlen may 


also project The 
Rheinische company 
a 28.000 
Wesseling 


from the 


Union operates 


barrels per day refinery at 


which is just a few miles 


proposed Shell refinery site 


aS tees 


. ME. Y 
¥ Ree Ss 


Se ® 


TE 





Israel Line at Gulf of Aqaba 


Pictured above is a portion of the crude line from Eilath to Beersheba. Work is now underway on 
an extension of this line 
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Texas Illinois Gets Okay 

For Two Gas Projects 
Thirty-eight miles of pipe line 

parallel to the present Volo lateral 


line north of Joliet and ten miles 


parallel to the main line southwest of 


the city will be constructed by ‘Texas 
Illinois Natural Gas Pipeline Com- 
pany late this fall 

\ 56-inch diameter pipe line along 
the Volo line from. the company s 
Joliet regulator station to a point lV, 
miles north of the Du Page County 
line near its Howard Street mete 
station will replace a 20-inch line 
whi h has been in service in the area 
since 1951. 

The 10-mile segment of 56-inch 
line parallel to the main line will ex- 
tend from the Illinois River to the 
regulator Station. 

lhe Federal Power Commission has 
rranted permission for both segments 
of the project, and work will begin 
is soon as shipments of pipe are re- 
ceived. Pipe delivery is expected in 
late fall with present plans calling 


; 


or a spring, 1958 completion date 


Construction Under Way 
On Alberta Crude Line 

Gibson Crude Oil Purchasing Co 
Ltd. of Calgary has awarded a con- 
tract to Hutchison Construction Ltd 
of Leduc, Alta., for construction of a 
new crude oil pipe line 

The line will be laid from the Bell- 
shill Lake oil field in Northeastern 


Alberta to tie in with Interprovincial 


Pipe Line's pump. station near 
Hardisty 

The main line will consist of ap 
yroximately 19.4 miles of 6-incl pipe 
while he ratherine SVSLCI includes 


ipproximately three miles of lateral 


ines. The line will have a capacity of 


000 barrels per day and the initial 


throughput is expected to be neat 
2500 barrels per day 


Cribson will install [WO 2 WO | 


the Interprovincial pump station and 


; 
will also provide the necessary facili- 


ties for injection ot the oil into the 
suction = side ol nterprovincial 
JUTTIps 

Phe line Is expected to be In service 


before the end of June 
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Artist’s sketch of Brown & Root’s $2.3 million pipelaying barge 


Brown & Root Lets Contract 
For Huge Pipelaying Barge 


The contract has been let for con- snore structure ivi! narine cal 
struction of a $2.3 million deep-sea ind other miscellaneous offshe 
pipelaying barge for offshore oil field poe » 4 
work. The new Brown & Root vessel travelin r cral 
will measure 350 feet long, 60 feet foot be A, ; 
wide and 22.6 feet deep will handle the , ” a fi 

Expected deliver s December | lovee ther | 
Levingston Ship Building Corp. at) pound anchors. Floo 
Orange, Texas, 1s constructin tne nicht oper P 


ship designed by Brown & Root’s ma 
rine envineers 


The barge will feature unusual ver- 


satility. Equipped to lay botl con senate ate : ; nine 
crete-coated pipe or pipe coated witl . ed in t I ~~) 
pecial processes the harae can also Tae ities On by il A ( 

he used {tor pile aqariving setLin oll- davs SUDDIV oO ) 


NATO Oil Supply Projects 
Open to International Bidding 


Bidding was opened recent Or Chalons | il ! I \i 
construction projects in France, West $860.00 
(; ri \ i ( Le iW) as hy rth I} C 
Atlantic J tv Organ ( Col \ L WA 
nued S ( » f ( ) ( ‘ 
uppl ( ( 
} projects | ( 
oO r Ove Si ) 
I I 
i¢ I 
t ‘ bye 1 
ll ) ( 
Phe projects include tl | | 
Ti¢ COTLS ( Le r¢ 
| OcduUucts d Ly P} shoure ( 
mated S] milhon: « | I , 
| 
of 11 pumping stations in northwest 
( | 
ind northeast 1 ons, S4 n Ol 
stallation ol pl pe lit cs connect 
4 bas 
with the Havre complex, $ million 7 — 

; Pay . ‘ , ‘ 
installation of pipe lines at Chalons Hainaut | ' 
junction, $511,000 ind supp ol onstruction ol peire i 
! for connec n ul ( S | Ss 





Canadian Government Awards FPC Gives Temporary OK 
; For Ohio Fuel Gas Project 
Contracts on Trans-Canada Line ids Pak Can Comme es 


| l cont cts totalin 815.0 mil- started in 1956 and will construct 695 ceived temporary authorization from 
lO! CONSTTUCTIOI mies Of O-inch trom Winnipe ; LO t he Fede ral Powe) ( OMISSION 1 
O/5 ile section Ol the Mian itoba-Ontario border 1t) construct I itural is facilities " 


Canat ral gas pip 195 Also included in’ Trans-Car Ohio 


la’s 195 s are 310 miles of 20- 
ad plans are rile i Z The temporarv autho: ; et 
} , | . 
] , } re { } mto to mit? | —~ ‘ " 
Nort Ontario Pipeline Crow! Cn on rom Toronto to Montreal miles of 24-inch loop es fro 
S ot ) t ' ) 
( ( ead | he fede : : é inch lin (.rawlord stator Fairfield Count 


( nch line e Niaga foronto line ind a tie-in fe he 24-inch line 
( ( the Ontario By the end of 1957 approximatel the Crawtord station 
‘ P ‘ — et . { . ¢ ‘ ; ] _ | 
AY Oracl ( ( Po \ hur Ht) pe ren ol the ota line S €X- 1} ree Ohio } uel pre ects estima ( 
() | \\ () ompl per ed to be completed to cost $4.7 million are included u 
| } 


tion ‘ 1) , iscd Lo ore F P¢ application Lhe projects IT) 


( ( y l Lid. with - 79 
17 Firms Shape Plans iddition to the 3 mile loop line 
; oF For Mid-East Crude Line include 17.2 miles of 20-inch in Jacl 
( e fe spreads ( 
1) n-th ms trothers Ltd 73 seventeen mi COMpanies have jomed son and Gal 43 counties ind installa 
\Niorrison-S| ers Lt 4+ mules together to proceed with plans tor an tion of two 1900 horsepowet units at 
\1 ¢ Contractors and Associates S840 millon crude oi pipe line svys- Crawtord compressor statior 


nd Houston Contract tem from the Middle East to — the 
Compat 8 miles. Estimated cost of | Mediterranean Colorado Interstate Line 
Northern Ontario section ts \t a recent meeting in London. Gets Temporary Approva 


‘\ | ( ew contracts Cove 
( | S. companies roined the on ‘j- lemporary authorizauol na heen 
No ( ) . re } ( his 
‘ ' * , i ) ‘ ’ 
na { companies who met in Pann tea by Ihe Federal Powe) ( 1 
i 
Marc] Lo Hane plans lor Live new TISSLOnN to (Clolorado Interst il¢ (sas 
1} \ hy (nt oO Dp ram R I , ‘ 
ch will move Middle East Company to construct and operate 5! 
he Wl Trans-Canada 
t ' +] lot ri1) +E ' t , 1\ < 
294-mile lin from Alberta to east crude O a point on rit Mediterra- miles of 22-inch line oO recelve Me 


Canad lrans-Canada will con nean, bypassing the Suez Canal. Plans eas supplies from the Mocane fie 


26.mile western sectiol call for an 800.000 barrels per dav area of Oklahoma 
ne, later expanding the system t Estimated to cost $2.4 million, thi 
million b/d capacity line will extend from the Mocane 
165-Mile Muskegon Line Route of the proposed dual 38-40 field area to a connection with the 
Completion Set for ‘57 neh pipe line is not definitely decided companys existing system at Hooker 


Pp | ( pora n expects i extend tron aL ead of the Pe royect oOposea | Colorado Int 
I } i crude | sian Grull hrougl La ind Turkey State Im al HCA penal before 

, supply refineries at Mi o the Turkish coast of the Medit e FPC involving increased deliver 
Phe 165-muile inch line will aneal by Colorado Interstate to Natural Gas 


Griffith, Ind., to Muskegor ( OmMpanles participauing in the con- Pipeling Co. of America at Beatrice 
Neb 


at which a continuing com- 


1 | , , 
When completed the line w I] Sup mittee Was appointed to map solutions 


ie \ eae) i (sasoline and Naph- to problems facin the proposal in- Planned Buckeye Line 
Sol Kehni COMpahles and w 1] hav clude \merican Indepe ndent Q))| Will Carry Products 


pacit of about 26,000 Ccompany Atlantic Retinine Com- \ V-mie products pipe ine IS 
| +} ? | diy 
ns pany. Compagnie Francaise des planned by the Buckeye Pipe Ira 
ri eneral route of the line fol Petroles, Getty Oil Corporation, Gulf Company of New York Phe 8-inel 


OW e Lake Mictl i Sterl Oil Corporation, Hancock Oil Com- line will run trom Wayne to the 
but will be several miles inland anv, Richheld Oil Corporation, San vicinity of Durand, Mic! his 
\ 1S. mm Ce ration 1s Jacinto Petroleum Corporation, Sig- provide refiners mn Une Detroit and 
ot undert 11 of Aurora an nal Oil and Gas Company, Socony loledo areas with a common carrie 
S e Pipe ne Company of ‘Tuls Mobil Oil Corporation, Standard Oil = products line into central Michigan 
Win. E. Slaught lr.. Aurora’s pres- Co. of Caltornia, Standard Oil Com- The line will also make available 
dent, heads the new pipe line con pany of New Jersey, Standard Oj to shippers transportation to the cities 
Other officers include, M. S Company of Ohio, The Texas Com- of Lansing, Saginaw, Flint: and 
schilier na H iris Squ re Vice pre S pany, lidew ite) Q)] ( OmMpany, Roval (Owosso 
dents R. Fredenberger, secretarv- Dutch-Shell and the British Petroleum The $2 million line should be com- 


treasurer and ( \\ Butler directo! ( OMpany, Ltd pleted early In 1958 
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REPORT on new shovel-crane standards: 


(one in a series) 


. 


* a i cy - re 
BONUS FEATURES available as optional equipment on m 
Link-Belt Speeder models include Independent-Swing and Travel which 
eliminates shifting. saves 20-30 seconds each move long de 


Size for size, Link-Belt Speeder 
trench-hoes deliver greater usable 
horsepower than other machines 
using the same engines 


Why? Because a Link-Belt Speeder is engineered for extra 
structural strength to take full advantage of the engine's 
available horsepower and still remain well within engine man 
ufacturers’ recommended speeds. For example. Model X wher 
run at 1200 rpm develops 75 lip... at 1600 rpm it develops 
100 hp! 

Thus, with a Link-Belt Speeder on your job you've got more 
usable power—extra power to sock the dipper into the cut 
come up with a full load. And you've more power to hoist, 
swing and travel. 

And bonus horsepower is but one of many reasons why 
Link-Belt Speeder owners have been able to completely revise 
and upgrade their standards of shovel-crane performance 
Why not see your Link-Belt Speeder distributor for the com- 
plete story or write Link-Belt Speeder Corporation, Cedar 
Rapids, lowa. 


It’s time to compare . . . with 


LINK-BELT SPEEDER 


Size and strength of 


In 


1 Link-Belt Sy 
tches 7. of 


components 





Builders of a complete line of shovel-cranes .. . with exclusive Speed-o-Matic power hydraulic controls 
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Sumatra Line to Deliver 
- Y Duri Field Crude to Port 


Construction has begun on a 30- 





4 mile. 50-inch crude pipe line between 
A gil = the Durt field in Central Sumatra 
4 f «ated about 40 miles northwest of 
\ 


th Minas field. and th port ol 





Dumai, located opposite Rupat Island 
on the Malacca Strait 

The line being built by Interna 
tional Bechtel. Inc. of San Francisco. 
Ciail., is part ol a large) project 
planned by the Caltex Pacific Oil 
Company to link both the Duri and 


— ] 
Bekasap Ol fie Ids to a proposed aeep- 


water tanker terminal on the north 











r< 


east coast at Dumai on the Strait 






MORE 
TRAFFIC 


THROUGH 
the 


ST. LOUIS 


Scheduled for completion in late 
1958 or early 1959, the 30-mile Duri- 
Dumai line runs through diffe 
sSWalhp Country 


1 


\ spur of about 14-inch diameter 


to connect the Bekasap with the Dun 





held less than ten miles away, 1s defi- 


] ] ) ] ] 
(7 Gen, £-O 4 nitely planned Because it is unlikely 
Recent aerial photo _ | | 
that producti } Juri; | ‘arby 
coats Gf teamdnen hat production from Duri and nearb 
Pipeprotection plant, Be kasap oil fields will utilize the ful 
showing increased ; 
facilities. capacity of the svstem. a second spul 
is being considered, In order to mak 
full St 1 thie ne. event expecta 
tions art lo. i iee-( ( crude 
1rie X bye bh 11it i I ( ( Tre I 
he roi Mi iS cid ( conne 
with the Duri-Bekasap-Duimai system 
The Minas-Dur line would be ap- 
proximately + 1 cs 


Laurel Will Construct 
Eastern Products Line 


\ 440-mile products line fron 
Philadelphia to Pittsburgh to Cleve 
land will be built by Laurel Pipe Line 


Company, a new firm organized by 
Gulf Oil Corporation, Sinclair Pipe 


Line Company and The Texas Com- 


Each successive year more pipe passes through the St. 
Louis Gateway, where at Standard Pipeprotection it is 
coated and wrapped according to procedures that estab- 
lish the highest standards of quality for pipe protection. pany 


rh . . ‘ . The proposed yl pe line’s diameter 
This increased traffic has necessitated the erection of ME. Pi 


extra pipe storage areas with greater capacity, additional 
railway sidings, new coating and wrapping machines, 
much larger parking areas, more roads for truck deliv- . , 
eries and enlarged office space. the project is near $50 million 


will vary from 14 to 24 inches with 


more than 109 miles to consist of 24- 


inch diametet pipe. Estimated cost of 


_ ; ‘ . Major construction of the line, re- 
The benefits you receive from SPI coated and wrapped 


. : . ‘ cae ; quiring approximately 76,500 tons of 
pipe have resulted in more business for us. ' 


pipe, 1s expected to begin in 1958 
Plans call for the line to originate in 
the Philadelphia area. A tank farm 
to receive products from refineries 


supplying the line will be constructed 


‘standard pipeprotections GMC. |. ice, ond a, 
3000 SOUTH BRENTWOOD BLVD.- ST. LOUIS 17, MISSOURI celected. 


not vet 
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A ne, 


Unmatched advantages whatever the service... with 


Darling Fully Revolving Double Disc Parallel Seat Gate Valves 


AY the Darling gate valves shown here, from the maintenance and the extended, trouble-free service 
large 30” main line valve to small 4” loading life made possible by the well-proved fully revols 
pump valves share identical multiple advantages. ing double disc gate principle perfected by Darling 
They operate with the positive yet easy closure Why not check into Darling gate valves for your 

. the uniform wear distribution . . . the elimina- next requirements? Find owt how they assure all 
tion of disc-to-seat galling ... the adjustment for these advantages .. . and let us give you proot! 
valve body distortion... the minimum, simplified Write for Catalog No. 57 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 27, Pa. 


Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ontario 
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PROPOSED PIPE LINE CONSTRUCTION 





Here in convenient — am te San a 
summary form is Pipe I 
Pipe Line Industry's 1 | at M 


listing of company, } | ae } 


line size, length, , K 
' ( t I 
service, location : tat t Donahue, | 
Bett a 
anc “owect Sti 7 ' 
| pi ] { itu at Northern Railway, St 
siete. \ 
B) S P M ~ Dd 


U.S 
Iron Ranges Natural Gas Co. 
Itas St. Lou nt 
O1 t { M ! { G 
Rapids t \urora, Mir $5 
! PC 


Buckeye Pipe Line Co . \ 


lroquois 


Gas Corp., Buffalo, N. ¥ 


Central Hudson Gas & Electric, Po ’ » ta ties I Chautauqu 
P \ . 10-inck Cattaraugus and Er counties, N.Y 
KK ton. N. Y¥., | develop new unde! nd 
W \ ti ( nsti tio Cort ea, > } million, contract let 
Cities Service Gas Co., Oklahoma City, Laurel Pipe Line Co., Philadelphia, 44 
t Kansas and miles, 14-24 inch, products, from Phila 
()} ( | lines in Kansas, delphia to Pittsburgh to Cleveland, $5 
‘ : thorized million, planned 
Cities Service Pipe Line Co., Bartl Lhe Magna Pipeline Co., 40 miles, gas, unde 
' . : oe ts, from East water line tron Anacortes, .Wash.. te 
' Ind.. to Lowell, Mich, planned Victoria, B. C., $6 million, planned 


Transmission (¢ 


, nels a is "Me All mi Magnolia Pipe Line Co., Dallas, 01 


| ‘ | ' eres tion of tous , lb-inch, crude, loops a d additional 
- C eo i - ; ’ equipment on Midland to- Be nt 
ry ior , a nae line, contract let to O. R. Burden ( 


struction and H. B. Zachry Co 


_ 


Interstate Gas 
Sprit . jech = Paes Michigan-Wisconsin Pipe Line Co., D 
| & © Panhandl re Kit Car troit, 472 miles, 4, t-inch, , ma 
' ' lentrices } aan line loops and extension n Wisconsin. 
Illinois, $17.6 million, before FP 


olorado 


Deep Rock Gas Co., Oklahoma City. Midwestern Gas Transmission Co., Hous 

t LPG, fro lioga. N. C.., ton 11] miles, gas. from Emersor 
Mont., to Nashville, Tenn., $98 mill 
ore FP¢ 


{ ! yore 


} { 


kl Paso Natural Gas Co., El P y 
2 h, gas, facility sin Pexas Mountain Fuel Supply Co., Salt Lake City, 
v M \) del mile 20 inch, gas, parallel line and 
S ( i G ( Southern facilitics to transport gas from Pacifi 
( t Gras ind Pacific Gas & Northwest line in Sweetwater Count) 
Elect ( >] millior before F P¢ Wvo.. $3 million. authorized 
pr t facilit 
\ | r t Tes $5 Muskegon Pipe Line Corp., Detroit, 165 
et miles, 10 inch, crude, from Griffith, 
Ind., to Muskegon, Mich., planned 
El Paso Gas Products Co., 


Natural 

neh, products, from Midkifl Line Co. of America, 
solir plar 1 1 B I Chicago, 350 mules, 20, 6 inch, 

El P . planne from Wise County, Texas to % 

lexas, $28.5 million. Some contracts let 


Natural Gas Pipe 


Four Corners Pipe Line ( Biss Houstor , OUU 
It neh, ¢1 Four Cor 
Los \r ( le s plus 150 1 | 


Ss, dol mH lliot 


» miles, gas nduno field in 


R obe rts 
iuthorized 


from Out 
ide, fron z , 
County lexas, sO) million, 


16 1! les, ia) inch, ras, 
along xisting line , v/6 


FP 


(sreat 
M 


points 


Lakes Pipe Y 
es ilior 


before 


co 
ho 


U.S. and International 


Carolina 


North 


¥ 


Natural Gas Corp., ¢ 


Northern Natural Gas Co., ©) t 


Minn. to D 
\W ‘ 


Northwest Pipeline Corp., Salt Lake ¢ 
; < t ' ’ ‘ 


) I | 


| ( 


Cult $15 


Ohio Fuel Gas 
; ai } 


Ohio Oil 
les, produ 


to Chi 


Oklahoma Natural 


i 


Company, 


ry} 
pi 


Nim ‘ 


Ca.. | ybur 1S. ) 


Findlay. Ohio, 
fror W or R — 


Gas Co., 1 
to ont t 
( )h ( 
st () » ) 


Pacific Northwest Pipe Line Corp., Salt 


Lake City. Ss. t n Ss. 
P istol e Gs d Nu 
Col $1 miulhie 1uthorized 
000 miles, S ther 
San Jua Basin and sales laterals 
y plus compressor facilities 


Pennsylvania Gas Co., Wa: 


miles, 8, 10 


j 
plannes 


Permian Basin Pipeline Co., Omaha, 
miles, 16 in« f lities near Sp 
berry compressor tation, Midl 
County Texas to tl n with Fior 
rathering systen Schl het ( t 
Texas, $5 milli before FP( 


Piedmont Gas 
les. 2 
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vitt | I t (sas p ) l e t \| t ( ( \ — } ( 
S North Carolina, $2. pl B ‘ \ >.) S 
F P« t 
: 7 : Petroargentina tahia Blane: Argentit 
Salt Lake Pipe Line Co., Salt Lake Cit United Natural Gas Co., Oil Cit P ; ; cuit Jase 
es nel plu dd dy S, nch, - I ( int » on % B 
Rar t to Jett n Count Pent 
\ ] { ; ° 
Washington Gas Light Co., W : 
D Petroleos Mexicanos. Mf 
B | \W 
‘ ‘ \t s 
~ } Ik \1 
a ( \ 
1) ( 
Service Pipe Line Corp., Continental Pips t $ M M 
Line Co., Sinclair Pipe Line Co 
Phillips Petroleum Co., t ! ‘ \1 
Salt Lake City to § \ International 
Signal Oil & Gas Co., ACT Oils, Lid M 
‘ ¢ A McK 1) { Ih ( 4 
P ~ * ( BR ( Rovalite Oil Co 
( ) } 
{ 7 ~ 
\laska-Yukon Refiners and Distributors 
Skelly Oul Co Lid., | t \ 
K K , . Saskatchewan Po r { 
Andes Pipeline Corp 
Southern Kansas Pipe Line Co., In t t 
' t t \ > rwOociet Nation ile ce R ne ne t dl 
| > 4 
K = solivian Gulf Ojil Co plonuation des Petrol en Alger ~ F) 
< B Repal Compagnie Francaise 
Southern Natural Gas Co B \ ? Petrol 
British Petroleum Company 
$ . 
\ t | f . Stanmoun Pips Lis Co 
Lennessee Gas Transmission Co H 
| } E Caltex Pacific Oil Co 
Rg , I 1) ; 
Resatl ‘ I S to t Sturgeon Pipe Line Co 
to Port , n M 2 : 
Kinde I n Gulf of tt Int ' M 
“ : ! ‘ t, Pens t Consolidated Gathering Systems, Ltd Set Gos Tramemieion ¢ v 
I N \ I j ! kK. ( ) C, ‘ Aas ‘ SmIssion ) 
‘ , | 
tucky, West Virginia, Penns : cs, Sinan 
M | : . tto D 
New Y . Penns Creole Petroleum Corp., | \ 
t I | t ()} re ; , . . } { ' 
p K ’ ng ; \ Trans-Canada Pipe Lin Lid 
nns t Slot . thoy , S53 + 
. . , \ 
lexas Eastern Transmission Corp.., 
J 
Pexas Eastern Penn-Jersey Trans. Corp. Empresa Nacionales de Petroleo, | 
K | M dl: tow! gr : C lrans-Europe Pipe Lin 
P 1 lat M 
' | 
S or ntract { let (saz de France, 
¢ He — ( —_ at. ( 9 . { | ‘ ‘ pP l nion (sas Coo ol Can ida 
emg 7 
fexas Illinois Natural Gas Pipeline Co.., M , 
vant ' ( 
lities in I dO Gibson Crude Oil Purchasing Co. Ltd Westcoast Transmission Company, Ltd 
; ‘ } ( r ( ‘ 
Texas-New Mexico Pipe Line Co., Hou B } | { n A to t ! K 
J . N M pu station t ‘ . Hat t : ¢ .“ Hat ‘ ( 
Four Corners, $6.4 million, planned on Construction Lt \ Brit 
Transcontinental Ga Pipeline Cor . 
H : t ; oy - —— International Petroleum Co., P 
ouston, 2 les. s. looy nes and ¥ . Dace ’ Westspur Pipe Line Co 
therir hat s ! lexas nd ! p Pos n os ail | i ; \ ( ( } 
yressor ftacilities I Lou na, Miuissis ; ; 
sipp!, Alaban , Geo , North Caroli Iraq (,overnment 
1 Virgir $61.5 million, before F P¢ K k field to Baghdad ' 
8 miles, 16 inch. s. lateral in Car Winnipeg and Central Gas Co., \W 
Parish. La.. to tak Iransco’s first Iraq Joint Venture Pipe Line Mant Le 
Fe . wehese tetas EPC co 6-4 neh. id ” aS fp “ D. to W ( " 
tract | Sharn Allen. G Gulf thr h | 1 t I 
Tayl Mediterrat n, $84 I] 
Pi Lj ( Yacimientos Petroliferos Fiscales 
— Se oe 0., B Spring, Texas, Mene Grande Oil Co., Ca: \ f \ \ t 
miles, 6 inch, products, from Ab miles, \r t ( D to B ‘ 
to Wichita Falls, Texas, $15 mil Pucrten I ( out er oes 74 
Or pl a ntract t t M 
Underground Storage & Exploration, , , 
omer Darhy. Pean. 904 miles. 12-incl National Iranian Petroleum Co., | 4¢ 
LPG, from Moundsville. W. Va. te 6 inch, crude, ft \zna to I 
~ . * * le, Rei, OM eels: eBeens Yacimientos Petroliferos Fiscales Bolivia 
ewal considered n, i} | 
’ ’ : ‘ I P f \ 
United Gas Pipe Line Co., Shreveport, 4 North-West Pipelines Co.., to B B . 
miles, net s. fro Baldwin Count nen, rude, trol \ 
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How to do it 
PIPE LINE HINTS 


$10 is paid for each illustrated acceptable contribution. Mail to The Editor, PIPE LINE INDUSTRY, P. O. Box 2608, Houston 1, Texas 
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Salvage Worn Fuel : 


Injection Valve Bodies 


(One com] 
I IT)} 











yvany has de veloped a method ot salvagin: V8 R 


uel myection valve bodies tor compresso 


engemes i - 

+ . | y bone v 4 ' 
by machinin them and thus permitting insertion of stem @ : } 

} } } - : 
rulae yushines Phe process Nas save d this company ovel ! ‘ + 
+ 7 + oo" 4 

) ¢ ! 
$2000 at the present time. Previously, valve stems wear- 1 =" = L 


, ———- 
ne on the SLTCTY ounce bores resulted bal freque nt valve @ a 1-7/8" | 2-416" 
“eas | > oe OE 
yULT TIN 

Because no r¢ pall parts Were available . the following E = E Vv ATI 


pl ecqdure was 1;dopted In repairing the worn parts A 


machinist enlarged the old. worn. valve euides 











and In- 


ed two bushings in the enlarged valve guides. leaving 


' rease pocket between them see drawing abov the ‘number of times new bushings can _ be placed in a 
the original valve stem g@uide was of cast iron, and the worn valve body. When wear eventually makes replace- 
repair bushings made of steel.. The repair job is antici- ment necessary, it can be done by simply pressing out 
aoe to last at least three times as long as the original the old guide bushings and pressing in new ones. A valve 
nstallation 


body can be salvaged by this procedure al the 


appront- 
is no apparent limit as to mate savings of $50 per valve body 


Under this procedure there 
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Fresh Water Line Used 
To Purge Manifold System 


he water system shown here facilitates the 


urging lines with fresh water before connectio1 
displacement of various grades of crud 

lhe water line is tiled in between the two valve 
ich header allowin displacement in either dir 


manipulation of the proper valves. ‘This system 


check valve installed before each water-connection \ 


has i 


ind adds to the over all safety features by eliminatu 


onnection work around wasted crude 























Pumping Unit Trailer 
Can Have Adjustable Legs 


With a few feet of junk pipe, a welder car 


adjustable legs for a portable pumping unit traile 





( 


Lhe 


lront olf the trailer can he equipped with an ordinar’ 


| 


automobile bumper jack for additional adjustin 


Lhe 


‘tail-cate” can be fixed with telescoping pin-he ld le 


These telescoping legs and bumper jack will 


the set-up Limne requir d when installing a trail r mounted 


shorten 


unit. A more stable and safer installation will result 
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V- Type 
Pistons 


Hydraulic Ram 
Steel Ring 








~ 





Power Connecting 








heer eel - a” - 
na, Std 6 I Beam 

























f ns J 
\ Se Wedge Hydraulic 
Pump 
— 





Check Rod Bearing Clearance 


With |-Beam and Wedges 


ill C pro 
on i Wal ) ! 
in be a ve 
\ s er { I-t 
bh et acre } ( hy 
aut l Thi | i rhe 


and wide enough to accommodat 
draulic ram. Weld ears on the b 
] 


curved to lap around the top of the 


the wedge in place but allow 


down the beam 


Phe weder IS Spotted on tl all 


tion and held In place by ster 


responding holes in the ears ind I-he 
located by scmbing and drillu 
! cit the Cl lie 


\ magnetic base dial indicator 


his set-up to read the cicaram 
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Strainerlmproves 
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Leave ool Rack 
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ools Easy to Reach end Sec a aiananigacaeeiagiee 
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suc ‘ “i his 
heat This it 
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unload} 


and crescent 
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entrifuge! compressors in 
E| Paso Natural Gos Co. 
nits are providing dependable gas 
cos Rivet, Hueco and 


e company 


Laval 30-inch ¢ 


Three De 
on of the 


the Florida Stati 


Nine other De Laval v 


transmission service at the Pe 
s of this major pipelin 


Afton Station 




















fo}. 


Truck Platform Useful 
In Preliminary Survey 


Line Assists Itself Across Small Rivers 
7 : | 





| DD Dae ANG. & on the job at 


CENTRIFUGAL COMPRESSORS kl Paso Natural Gas 


De Laval centrifugal compressors offer many important 
engineering features. (1) They are designed to handle an 
increased ultimate flow, can be quickly converted to large 
capacities by replacing the impeller, diaphragm and a few ; 
minor parts. (2) The high pressure shaft seal eliminate 
| ) T gh pressu haft seal eliminates A 
leakage, consumption of sealing oil is negligible. (3) There is 
only one moving part—the rotor—which has ample clearance. 
Bulletin 503 gives data on 


(4) Units are compact, require smaller foundations and De Laval Centrifugal Compressors. 


smaller stations. (5) First costs and installation costs are low. Write for your copy. 


BOWEN Centrifugal ( ompressors 


DE LAVAL STEAM TURBINE COMPANY 


884 Nottingham Way, Trenton 2. New Jerseys 














Transporting Replacing 


ran 
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cleaning gas without wetting agents 


These four Aerotec Gas Scrubbers, operating in parallel, were 
installed by a large utility to clean the gas at the entrance to 
the Albany, New York distributing station. 


Dry clean gas is a necessity at this critical point, and these 
units have been serving the community for several years with 
no liquid carry-over. They operate on the principle of centrif- 
ugally removing solid and liquid contaminants from gas, a 
method in use for many years in dust control. 

Aerotec Dry Gas Scrubbers are serving the industry on 
practically every major gas line today. Their outstanding 
performance presents an unexcelled record and their compar- 
atively small size simplifies installation in limited space. 

Our Project Engineers have a background of experience in 
solving gas scrubbing problems that will be valuable to you. 


Project Engineers THE THERMIX CORPORATION Greenwich, Conn. 


(Offices in 38 principal cities) 
Canadian Affiliates: T. C. CHOWN, LTD., 164 Metcalfe Ave., Westmount, Montreal 6, Que. 


Manufacturers 


THE AEROTEC CORPORATION 


Greenwich, Conn. 
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Headache Bar Is 
Pole Setting Aid 


The headache bar shown here 
doubles as a pole-setting aid, enabling 
one man to replace a 20-foot to 55. 
foot pole safely, In case of an emer- 
gency 

The crossbar is constructed so thai 
when placed in the front position, it 
is about three inches higher than the 
cab. This allows the pole to be trans- 
ported to the ob site without damage 


to the truck 


When replacing a broken pole, the 
rig is set in the rear stake holes, with 
the hinged loop holding the pole to 
the crossarm. The loop is made of 5- 
inch sucker rod, and is attached to 
hinge-type pins. These pins fit into 
holes drilled in the two-inch pipe 
crossarm 

When only one pole needs replace- 
ment, this device can save consider- 
able time and money, as one man can 
make emergency repairs safely, at 


any lo« ation 





“ 


Shims Tilt Torch, 


Help Remove Scale 


To allow the flame on a bevelling 
machine to get under the scale and 
“blow” it out of the way, one welder 
used this novel idea 

Shims) wert placed 035 to 050 
inches under the forward side (in di- 
rection torch travels) of the torch 
plat This action tilted the torch 
through an angle perpendicular to 
the long axis of the pip The cuides 
on the torch plate were not affected, 
as the amount of shim stock used did 
not elevate the torch plate sufficiently 
to lose contact 

Pilting the torch this small amount 
aided the removal of scale. befor 
burning actually took place. The bev- 
elling angle was not affected, and 
much re-bevelling of pipe was 


avoided 
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PROVEN DRAGSHOVEL PERFORMANCE 
Now in Popular New Size 


l-yd. 30-B 


The outstanding performance of the Bucyrus- 
Erie 15-B and 22-B dragshovels on pipeline 
construction now is available in the l-yard 
class with introduction of the new 30-B. 


The 30-B is available with either diesel or 
gasoline power, direct or torque converter 
drive. It features easy air controls; strong, 
rigid cast-steel revolving frame; large, cool- 
running clutches and brakes; and optional 
independent propel. Three widths of trench 
dippers are available. Side cutters are avail 
able for the trench type dippers as extra equip 
ment to give additional cutting widths. Dip 
pers have cast lips fitted with two part teeth. 
Especially useful to pipeliners whose work 
often puts them on very rough terrain is a tele 
scopic strut between the auxiliary A-frame and 
the cab which serves as a safety against kick 
back when working on steep grades. 
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Your nearby Bucyrus-Erie distributor will 
be pleased to give you all the details on this 
new l-yd. 30-B dragshovel. Contact him soon. 





7 
Bonus Qualit The texture and physical 
pny 


makeup of all metals used 


Bucyrus-Erie 


equipment is an important determinant of 
their strength and durability. Here a metallo 
graphic microscope is being used to check the 
structure of a sample of metal and photograph 


it to provide a permanent recor 


BUCYRUS-ERIE COMPANY 


SOUTH MILWAUKEE, WISCONSIN 
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Double Loop 


RIPS 


bundles of material for pipe ling 


help or hinder the loading procedure 


splic I he 
bendine the 
and splicing it to the 


line—oivine a double 


mately 2 to 2 feet in length 





Mounts on Transmission 


Case 


KELLE ! Ril : ER © Pulls from Tracte 
Draw-bar 


The C-R-C Kelley Ripper, D-9 Caterpiller size, 
rips 6’ deep through laminated rock ahead of the « speeds Up 
ditching machine, with savings in time and cost 
Hydraulic or cable-operated C-R-C « No Wider Than Tractor 
Kelley Rippers are available also in sizes to fit 
D-8 and D-7 class tractors. Write or call Crutcher- 
Rolfs-Cummings, Inc., at 7825 Katy Road, Houston, , 


per ditch. 


Texas, UNderwood 4-639]. 





® Holds Positive 


De pth 


Ripping 


Ditching 
Operations 


* Heat-treated Oil 
Steel Shanks 


Drawn 


Hydraulic or Cable 
operated 


CRUTCHER +¢ ROLFS « CUMMINGS, INC. 


HOUSTON, TEXAS 
P. O. Box 2073 UNderwood 4.6391 
FARMINGTON, NEW MEXICO 
P. O. Box 1207 DAvis 5-5523 


IN CANADA: Canadian Equipment Sales & Service Co. 


7310 99th St., Edmonton, Alberta, Canada 


90 For more data on advertised products, use Readers’ Service Cards, last page 


con- 


struction, thi plac ine of the hoo! can 


On company moves the hook 
about tour feet up from the end « 
the Linh and secures there by 


hook 1s he ld It place by 
end of the wire line back 
main leneth o 


loop approni- 


Spliced Cable Loop Gives Smooth Unloading 


In handling bar SLOK k. Pipe Ol othe 


When unloadine cumbersome bun 


dies. the loop 1S slipped under a 
with the 
ht by the 

| 


the loop Can easily te 


bundlk end ot the loop 


After 
| 


| 
UNMNOOKCdG and 


caug hoo] unloading 


the sling pulled out from underneath 
the pil 
I his 


and prevents the hool 


method eliminates lost tim 


from catching 


bottom of the 


on the bundle durin 


rt moval 











Protect Tools With 
Chicken Wire Cover 
This 


by S¢ rap angle 


chicken wire cover. f1 
used t protect 
pilfe rag 


An “inde xed” LOO! hoard ‘ easily 


I 


accessible during working hours. but 


IS aS € asily acct ssible lon unauthortse Cd 


personnel during off-hours. With 
frame and sash cord. much like 
conventional window, the protectivs 
door is easily lowered o1 used. A 
hasp and lock at the botton COMmMpietle 
the assembly 

Authorized foremen or mainte- 


nance men Can he issued proper Keys 
to assure the 


al all 


correct supp Of tools 
I 


times. 
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No practical current 
density limitation A 
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tn 


Dense homogeneous 
structure with no 
moisture absorption 
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gs’ , < i. Predictable low . 
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Me | ~~ consumption rate 


> if Virtually chemically by 
Ww and galvanically inert 
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Kverything points to 


) DURIRON 


Impressed Current 


ANODES 


for cathodic protection 


THE DURIRON COMPANY, INC., DAYTON, OHIO 














Mark V. Burlingame George P. Garver 

J. J. Hedrick, president of Natural Gas 
Pipe Company of Ameri and ol 
lexas Illinois Natura! Gas Pipeline Cor 


cted 


; i 
Peoples Gas Light & Coke Company. 
Hedrick su eds Eskil I. Bjork, who has 


ed ct chiel executive 


Peoples Gas and board chairman 
I t DD line companies Succeed 
Hedrick as president of the affiliated pip 
| es will be George P. Garver, 
nrese tl p es ent nd se« 
t I f the pipe lin mpanies 
Hed k will fill th new office of \ 


of the board of directors of th 


ompanies. Mark V. Burlingame, 


¢ pl charge ot opt 
TLLIS new position as executive 
] 
a t ol the pipe line companies 


president of the 


Curtis M. Smith, ce 

(yas lL ransmiussior Company, 
hosen to head 
the Southern Gas As- 
sociation at tt 14 





t oO! 7ZAtION § 
+ os ention it 
New Orrle S th 
ti s resident 

re I t lor 

yresentat ( ol 
erstate natu S 
pi] | col n\ 
tl SGA's } 
histor, He suc- 
s R. A. Puryear, 
jJr., president of the 
\labar G Corporation, Birminghan 
Ct w off rs include Carl E. Cloud 
MidSouth Gas Company, Little 
R first ( t: O. W. Clark of 
t Ny ther: Natural Gas ( ompany, Bi 
I ! : president R. Re 
Hinch of tl Nashvill Gas Company 
Nashvill Turner of 


eta Kyle H. 
, ht Clon pany, Atl nta, 
nd Willard G. Wiegel 


t t 
Lone Star Gas Company, Dallas 
Lhe l 1 Ww mer wel re- 


Magnolia 
ounced the 
lake an 


the company's board of d 


Pipe 


} 
electu 


Line Company has ar 
mn of Stanley L. West- 
David H. Levy, both of Dallas, 
| West- 


rectors 


kK S hiet Cl nee} I Levys is eneral 
upe ntendent of the Communications 
Electrical department. Other actions 





IN THE NEWS 


taken at the meetin ol the board ol 


rectors included election of Fred H. Pen- 
nington, Dallas. as tre Magnolia 
Pipe Line, and of L. E, Frensley, Dallas, 
s comptroller of the pipe line company 


Clarence S. Cone was nai issistant 
1} 
comptroller 


isurer ol 


* 
Platte Pipe Line Company has added 
two new members to the board of direc- 
tors. J. H. Renard, Sinclair Pi 
Company. Independence, Kansas, succeeds 
J. D. McConnell of Sinclair and A. W. 
larkington, Continental Oil Company, 
Houston, succeeds T. A, van Griethuysen 
of Continental 
Members re-elected to the board include 
K. A. Covell, The Pure Oil Comy 
Karl T. Feldman, Sinclair Pipe Line Com- 
pany: R. E. Kepke, The Toronto Pipe 
W. L. Kygar, Continental 
‘ Company; Jack H. Rice, The 
Ohio Oil Company: W. G. Sexton, T! 
Toronto Pipe Line Company; R. F. Stur- 
gis, Jr., The Pure Oil Company; D. R. 
Williams, The Ohio Oil Company and 
R. F. Moore, Platte Pipe Line Company 


Claude F. 


Horton has been elected ex 
t*¢ Ve \ cf 


pres dent 
} " 


in member of 


the board of directors 
of Construcciones 
Collins de Venezuela. 
Horton also was 
named assistant to S. 
V. (Sammy) Collins 
in contract negotia 
tions for Collins Con- 
struction Company ol 
Port Lavaca For- 
merly Horton wa 


S 


Ice president ot 


\ 
Brow 


Claude F. Horton 


Jack B. Owens will replace G. Byron 
Smith as controller of Pacific Northwest 


Pipeline Corporation. (Owens has been as- 


sistant controller at Pacific Northwest 
nce 1955. Smith resigned recently. Prior 
i ( the compa! (Owens had beer 


construction 
and Hous- 
ton His new headquarters re t Salt 


associated with a _ pipe line 


an accountin hrm in 


Pacific 


Northwest Pipeline Corporation 
recently on 


med Donald L. Anderson t 


supervise is purchases for the company 
Anderson has been with Pacific Northwest 
since 1952 and was district manager of 


the Pacific Land department prior to his 
recent promotion 


m. En 


exccutive 


(Bob) Topper has been named 
assistant to E. Clyde McGraw, 
executive Vice president of Transconti- 


nental Gas Pipe Line Corporation. How- 





ard L. Cline will succees Popper ‘ 
lransce s issistant 


John C. Boehm will 


tion Of superintendent ol 


chiet engine! and 
assume 
COMpresso! Sta- 
tions. The new assistant superintendent of 
compresso! Stations replacing Bochm s 
F. M. (Tanny) Wright. Wright has bee: 
superintendent of 
division III with headquarters at Chan 
lottesville, Va The men will now have 
n Houston 
* 

Northern Natural Gas Producing Com- 

pany has named J. M. Barton vice 


dent. Formerly explk 


lransco’s Compresso 


he adquarte rs 


pre Sl- 


manager, Bat 
Ni rthe rn 


P ] 
rOoaduté 


ration 
ton joined 
Natural (sas 
ing in 1953 after 15 
years ot experience 
Magnolia Petro 
leum Company, the 
Cooperative Refinery 
Association of Wich 
ita and Deep Roch 
Oil Company. In_ his 


new capacity 


with 


Barton 
reports to John M. 
Hanley, vice pres 
dent of Norther 

atural!l (sas Con 


Mary proaucins Corl 


J. M. Barton 


pany 


United Gas Corporation has 
the promotion of two Shreveport = men 
Fred M. Odom, Jr., has been elected 
Vice president and B. M. Byrd has beet 


| 


announced 


will move into the 
the promotion of J. H. 


s recently elected treasure! 


named secretary. Odom 
vacancy created by 
Miracle who wa 
and also continues as a vice president 
Byrd succeeds the late B. H. Winham. 
Odom joined United Gas in 1956 and 
has held the position of executive secretary 
to N. C. McGowen, president, since 1947 
3vrd has been with United Gas for 18 


\ irs ne was I! ed ssistant secretary 
n 1956 


El Paso Natural Gas Company has an- 
nounced two promotions a © Selly has 
been named construction Superintendent 
and will direct all plant and pipe line 
construction activities. Selly joined El 
Paso Natural in 1934 as ; construction 
laborer. T. O. Norfleet has been pre 


t 
to assistant construction superintendent 


mmoted 


and will have control over all the con 
pany s pipe line construction § activities 
Norfleet has been with the 

1940 when he worked as a laborer in pipe 


line constructior 


company since 


Cities Service Pipe Line Company r 


cently named B. D. Leuty as _ president 
Leuty joined the company in 1924 and 
has been serving as manager of pipe line 
transportation and vice president of Cities 


Service Pipe Line Company. Elected with 
him are Harry Nelson, vice president and 
manage! G. R. 
treasure! G. c. 
Roehl, vice presi 


secretar’ 


Preston, vice president 
Richardson and R. E. 
lents and O. W. Bailey, 
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WHEN YOU SPECIFY ‘‘FLEXITALLIC 
There is something unique about attack and cyclic operation. Spiral- 
Flexitallic Spiral-Wound Gaskets, the Wound V-crimped plies of required 
result of more than 45 years in metal with alternating plies of proper 
gasket design and construction. At filler result in a gasket with compres 
Flexitallic ... sion characteristics like those of a 
Compression response of the gas- precalibrated spring. 
ket 1s directly related to bolting Flexitallic Gaskets — for pressure/ 
for each application; temperature ranges from vacuum to 
With the desired gasket design 10.000 lbs. irom sub zero to 2000 F. 
determined, exacting mechanical For all standard joint assemblies. 
ae controls assure that manufac- , , ._ RACH ET er 
|] sence re ; FLEXITALLIC GASKET CO. 
tured gaskets conform to speci- 3 , 
soeeeen | fication 8th & Bailey Sts. Camden 2, N. J. 
\ ‘ : Representatives in principal cities 
| That is why more and more engineers 
\ insist on Flexitallic Spiral-Wound. 0 a . m 
. Flexitallic GasKets are designed to A 
\ \ | \ meet spgetit conditions of pressure, 
\ \ —— 
\ \ __tompfatute, thermel shock, chemical SPIRAL-WOUND GASKETS 
‘ ee : / Y 
, JPE ELKANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 
"hn SSE ’ 
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Interprovincial has extended their system from then include over 3,000 miles of main line and 
Superior to Sarnia and now from Sarnia to Port loops. A. O. Smith’s contribution to the system 
Credit, Ontario by the end of this year. It will _ will be just above 50% of the total line laid. 


For more data on advertised products, use Readers’ Service Cards, last page PIPE LINE INDUSTRY ° June, 1957 





owing 


Interprovincial Pipe Line Company has 1,774 miles of main line now 
in service .. . will extend this system another 156 miles during '57 


HIS is the big crude oil carrier from a part of this great system since the 


Edmonton, Alberta, to refineries in 
the Prairie Provinces and Ontario in 
Canada . . . Minnesota, Wisconsin and 
Michigan in the U. S. Spanning 1,774 
miles, it’s already the world’s longest 
line of this type and construction is now 
under way that will increase main line 
length to over 1,900 miles. 

A. O. Smith is proud to have been 


\ REDOWATER * 
b eon 
\ 
BRITISH 
COLUMBIA 


Map shows the complete 
system of main and loop- 
ing lines as it will be 
when this year's construc- 
tion is completed. 


On the current project, 
A. O. Smith is supplying 
pipe for the looping lines 
being built near Glen- 
avon and between Clear- 
brook and Superior. 





For almost 30 years... 


A. O. Smith line pipe has always 
been manufactured to a high standard 
of quality . . . precisely-controlled 

at every step of production. That’s 
why A. O. Smith pipe, made and 
installed in 1928, is still in operation. 
That’s why so much A. O. Smith 
pipe is in nearly every important 
high-pressure line. 


June, 1957 @ PIPE LINE INDUSTRY 


original main line of 1129 miles was 
constructed in 1950. Over 70% of this 
original line to Superior, Wisconsin was 
supplied by A. O. Smith. Since that 
time from both Milwaukee and Hous- 
ton mills, A. O. Smith has supplied most 
of the pipe for the looping work done 
on this original section in 1953, 1954, 
1956 and 1957. 


hike 
, ‘ 
Through research oy ..@ better way 


AO.Smith 


OC 2. 7 © = 
TUBULAR PRODUCTS DIVISION 
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4% Forged Steel Fittings 













| 
| That attractive color you see on our forged 
| carbon steel fittings is a new synthetic 
coating that effectively protects the fittings against 
corrosion in stock and in service. The coating 
completely covers the fittings—inside and 
outside, thus protecting threads and sockets, as 
well as external surfaces. 

If you are going to paint your piping system 
for color coding or other reasons, the new coating 


serves as an excellent base for paint. No 





objectionable rust or scale to scour off before 
painting. 
All W-S forged carbon steel fittings, in both 


screw-end and socket-welding types, are 





now available with the new blue rustproof coating. 





| Remember the blue color. It labels the fitting 
a W-S Quality Product. 

| | =f 
Send for your copy of Forged Steel Fittings Catalog A-3-56 “a 


Write to W-S Fittings Division, H. K. Porter Company, Inc., P.O. 


Box 95. Roselle, N. J. 
W-S FITTINGS DIVISION 


HKP H. K. PORTER COMPANY, INC. 
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N. John McNeill Robert 





C. Berry 


N. John McNeill has been name: ( 
president and secretary of Trans-Canada 
Pipe Lines Limited and Robert C. Berry, 
appointed vice president and. treasure: 
McNeill and Berry are in the Toront 
office of Trans-Canad 





Fred W. Zilm 


R. H. Christman, cor t'1 dmin 
trator for Service Pipe Line Company, has 
promoted to civil engineer and Fred 


l nf 
W. Zilm, former weldirt technician 


promot d to contractin idmuinistrato 
Christman repl K. N. Bradley, who h 
been promoter to seniol I nec! 

— 

Texas Gas Transmission Corporation 
has announced the election | Ww. M. 
Elmer as executive vice president. Elmer, 
former senior \ president, w ll take 
his new duties mimediately ind will con 
tinue to serve president of Texas Gas 
Exploration Corporation and as a director 
of botl orporations. H has been ar 
officer of Texas Gas sin 1948 when he 
was elected cor ptrolles 





ASME, Semiannual Meeting, Sheraton- 
Palace Hotel, San Francisco, June 9-13. 

ASTM, Chalfonte-Haddon Hall, Atlanti« 
City, N. J., June 16-21. 

Association for Computing Machinery, 12th 
Annual Meeting, Houston, June 19-21. 

Canadian Gas Association, 50th Annual 
Meeting, Jasper Park Lodge, Jasper, 
Alberta, Canada, June 23-27. 

Michigan Gas Association, Grand Hotel, 
Mackinac Island, Mich., June 24-25. 
American Institute of Electrical Engineers, 
Sheraton-Mt. Royal Hotel, Montreal, 

Canada, June 24-28. 
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For samples and information, write 





PRODUCTS DEPARTMENT 


UNIVERSAL 
OI1L PRODUCTS 
COMPANY 


30 Algonquin Road 
Des Plaines, Illinois, U.S.A. 
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Just one molecule of Unicor to one million molecules of pipeline product 
will do all the things listed below. Unicor has been tested in both laboratory 
| Id Ip | } bn r} for ro , rey rt) 
and held and proved to be superior to any other form of corrosion preventive 

UNICOR prevents both aerobic and anerobiu corr oO! Y< 

» vessels and pipelines are protected whether f t-full 

or empty 

UNICOR is oll soluble and eli ates need for i ti OT ce ( 
tive water. It prevent rusting cad nave 
entrained or d olve ( re 

UNICOR «81% -tecergent and antifouling. The waterrepelen 
film it forms ot pipe teriors sheds corr Ve lroplet 

WRICOR © dowsiume 10.4 minimum, reduces filter replacement 
and the use of! Craper by at least one ill 

UNICOR will not intertere with action of other t cl 1dItives ich 
as tetraethy! lead, antioxidants and dye It pproved for 
use in Air Force and Navy yet plane fuel 

UNICOR is ad le lat ( nly one p [ Its benet al criTecct W l exe 
to pipelines storage tanks, tanker even to cor CT 
equipment when added at the retinery 

UNICOR. *«<o%mIcal. costing only abou 80.001 per bb. of pip 
line prod ct. Ir has beer approve i for use incor on 
Carrier pipe ines 
Sold exclusively by Universal Oil Pro lucts Company 
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August 







Appalachian Gas Measurement Short 
Course, 17th Annual Meeting, West Vir- 


SAVES YOU MONEY! ginia University, Morgantown, W. Va., 
* August 26-28. 


| September | 
Pacific Coast Gas Association Convention, 
Fairmont and Mark Hopkins Hotels, 


San Francisco, Sept. 3-5. 


OIL MAINTENANCE EQUIPMENT == “*S,. 5007 S01, S¢750e"¢n jem 


Jersey, 
Sept. 6. 








Independent Natural Gas Association of 
America, Annual Meeting, Shamrock 
Hilton Hotel, Houston, Sept. 9-10. 


. . Keeps your Oil and Equipment Clean 


- 






















_ “ Al€e, Annual Meeting, Penn-Sheraton Ho- 
Mae ms tel, Philadelphia, Sept. 9-11. 
ane a | | 
3 
Electrical Conference of the Petroleum 
—_— ‘“ industry, AIEE Petroleum Industry 
LE Pay 9 Committee, Penn-Sheraton Hotel, Phila- 
= - oe delphia, Sept. 9-11. 
x 
: 4 National Petroleum Association, 55th An- 
~~ e Meeti Tray Hotel. Atl - 
a ame nual Meeting, Traymore Hotel, Atlantic 
— — City, N. J., Sept. 11-13. 
; 
7 a_i Midwest Gas Association, Gas School and 
-_ ol Conference, Iowa State College, Ames, 
74 , , oe ‘ Iowa, Sept. 11-153. 
FILTER HILCO FILTER CARTRIDGES 
Furnished in capac The result of much research in the field of lubricating, 12th Annual Instrument-Automation Con- 
ities from 0.1 to 750 fuel and industrial oil filtration, the new patented ference and Exhibit, Auditorium, Cleve- 
gpm. Various car HILCO Filter Cartridges meet the need for tremen- land, Ohio Sept 11-15 
tridges available for dous filtering area, low pressure drop and high dirt ’ ’ ° ve 
mineral and inhibited storage capacity. Above: Fig. | is a new cartridge; — P 
detergent oils, Fig. 2 is a used cartridge (note that pockets are com- Southeastern Gas Association Convention, 
pletely filled and the outer surface covered with Robert E. Lee Hotel, Winston Salem, 
solids); Fig. 3 shows the flow of oil, the dark area North Carolina. Sept. 18-20. 


represents dirty oil passing into the pockets while 


filtered oil (white area) passe to “S” sh . : 
tion. - silat ceapee 09 ASME, 12th Annual Petroleum Mechanical 


Engineering Conference, Mayo Hotel, 


HILCO Purification Means Complete Oil Tulsa, Sept. 23-25. 


neon American Society of Mechanical Engineers, 
Purification a Petroleum Mechanical Engineering Con- 

ference, Mayo Hotel, Tulsa, Sept. 23-25. 
You get absolute removal of sludge, acids, carbon, water and fuel dilution 
with a properly selected HILCO. Clean oi! saves you money. Expensive 
maintenance is reduced, equipment shut-downs practically eliminated, lost man 
hours and cuts in production become a thing of the past. HILCO continuous 
all electric, automatic purification keeps your oil clean and in top condition 
at all times. You receive the full capacity and economy of your equipment ey 


Mid-Continent Oil and Gas Association 
Louisiana- Arkansas Division, Roosevelt 
Hotel, New Orleans, Sept. 26-27. 


HILCO offers a wide range of oi! purification units to meet every oil con 


Texas Mid-Continent Oil & Gas Association, 
ditioning problem. HILCO units are manufactured in both stationary and 


38th Annual Meeting, Texas Hotel, Fort 


portable models. Write us about your purification needs . . . recommenda- Worth, Oct. 1-2. 
tions are given with no obligation. Let HILCO put its 25 years of experience 
in oil purification to work for you. NACE, North Central Region, Sherman 


Hotel, Chicago, Oct. 1-4. 


THERE’S A HILCO FOR EVERY LUBRICATION iepstig ik oie aie 
NACE, South Central Region, City Audi- 
AND FUEL OIL FILTERING PROBLEM torium, Oklahoma City, Oct. 1-4. 


The Society of Petroleum Engineers, AI ME, 


ee sm 






a ff ,°* 32nd Annual Fall Meeting, Adolphus, 
- é Baker and Statler Hilton Hotels, Dallas, 
= 4 Bi Oct. 6-9. 
: = American Gas Association, Kiel Audito- 
| pair rium, St. Louis, Mo., Oct. 7-9. 





AlEE, Morrison Hotel, Chicago, Oct. 7-11. 
Oil Reclaimer 






Purifier Re-Refiner : 
NACE, Western Regional Conference, U. S. 
Grant Hotel, San Diego, Oct. 22-24. 


WRITE TODAY For THE NEW HILCO CATALOG 


@ Recommendations at no obligation!! November | 

API, 37th Annual Meeting, Conrad Hilton 
Hotel and Palmer House, Chicago, Nov. 
11-14, 1957. 





64 W. FOURTH ST. e ELMIRA, NEW YORK 


National Association of Corrosion Engi- 


neers,F all Meeting of Northeast Region, 
IN CANADA: Upton-Bradeen-James Ltd., 890 Yonge St., Toronto; 3464 Park Ave., Montreal Penn-Sheraton Hotel. Pittsburgh, Nov. 
RS gS SSSR, RMR IRR" 2 eT YESS SN SE 12-14 
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WHY NOT LET 


, ue 
i ee your 
— PARAFFIN Problem? 


BRAKESOL is the safe, economical way 
to clean up and control paraffin in your production system. By 
using BRAKESOL, you get more production, by reason of having 
unrestricted flow and by avoiding those tank bottoms 
BRAKESOL is being used all over the world today and 


accepted as one of the most effective methods of treatir g and 





controlling the paraffin problem 

BRAKESOL is safe to use and will not harm the skin, and the 
danger of fire hazard has been greatly minimized 

BRAKESOL is non-corrosive and will not harm production or 


refinery equipment 


HOLDS PARAFFIN IN SUSPENSION 
from FORMATION to REFINERY 


GOOD SERVICE NEAR YOU 


There's a BRAKESOL Treating Engineer near 
you who can show you the most effective 
methods of application to solve your para- 
ffin problem . . . in one easy operation. 
Hr, Morgen C2 aygorhill 7-6989 Contact him TODAY, he'll be glad to help 
Houston, TOS -, estead 50048 you. For additional information, write us 
_—" sar direct, or contact your local supply store. 


yene 
New there, Levitan on 9-2498 





Corpor, Worn 2.3453 


Dollies. Te*o* Davis 44004 


Lovington, New 


Odewe, Te*o* FEdero! 7-2690 





Pompe, Toxo" mOhow! 94 
yo, Cored? ais 
Orichome City, OF'F Lo. 5561 — 
vi 3-6629 Box 


9506 Oklahoma City, Okla. 
Export Distributor: The National Supply Co., Export Division 


Edmonton, Alber 





Corrosion 
Data File 





Wayne A. Johnson, president, and his 

issociates in Corrosion Rectifving 

Clompany Ine. ire well-known corro 

s10n prevention sper ialists with offices 

in Houston. Their work is concentrated 

on designing and installing corrosion 

rectifying systems for pipelines, re 

fineries and oil producing companies. 
Here. in convenient reference form, are timely 
articles on corrosion prevention systems by a 


well-known specialist in the field. Send for your 


free copies, giving name, company and title. 


CORROSION RECTIFYING CO., INC. 


Phone MO 7-6659 
Houston, Texas 


5310 Ashbrook 
P. O. Box 19177 7 
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move mountains - of AIR! 
in towers and exchangers 


Developed originally for the 
petroleum industry, Aerovent 
Large-Diameter “Al-metal” 
Propellers, constructed of 
tough, durable aluminum alloy, 
move great quantities of air at 
high velocities, in heat ex- 
changers and cooling towers 
Pictured above are two 4-blade, 
16-ft. propellers in a cooling 
tower installation. These 
mighty propellers, with adjust- 
able-pitch ‘“Macheta” Airfoil 
blades, are job-engineered to 
© Sizes 14’ to 18’ individual specifications. 
® 4 or 6 blades Write for free Bulletin 510 





DESIGNED FOR DEPENDABLE OPERATION! 


Endurance tests, conducted at 3 times normal loading 
prove the ability of these new large-diameter propellers 
to withstand severe punishment. Heavy-duty cast steel 
hubs offer maximum resistance to stresses. Angle settings 
for each operating requirement, and appropriate alternate 
settings, assure accurate pitch for any predetermined per- 
formance which may be required. 54” to 144” now avail- 
able in revolutionary new “T-Alloy”. 


REFINERIES, pumping sta- 

















tions, industrial plants and 7 + 

commercial buildings use Aero- —T | 

vent “Al-metal” Propellers in = 

major air-moving applications. — al. 
=) Se 





Aecrovertl um ae 


LARGE PROPELLER DIVISION 


304 Wright Bidg. Main Office and Factory 
TULSA 3, OKLA. PIQUA, OHIO 
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*IN TEXAS 


... AND 
THE 
WORLD 
OVER 


SURVEYING 
INSTRUMENTS 


| *The Bridge Division of the 





State of Texas Highway Dept. 
uses Kern Instruments 





WORLD FAMOUS FOR 
Working Speed 
Operational Simplicity 
Accuracy & Economy 


DKMI 
TEN 

SECOND 
THEODOLIT 


¢ Exceptional portability and 
precision. 


(with optical 
micrometer) 


* Readings automatically... 


AT A GLANCE. 


@ Direct reading to 10”. Estimation 


to 1”. Average working accuracy 
—3-4 secs. 


@ Can be used with electric 
lighting unit for night work. 


KERN 
CENTERING TRIPOD 


Unique—a Kern first! 
Centers instruments in 
seconds with remarkable 
accuracy. Assures 
exceptional stability with 
ball-and-socket head. 
supporting instrument 
coupling. 





* 


Write for Brochure DK 518 - 8 
PROMPT, RELIABLE SERVICE 
FACTORY TRAINED PERSONNEL 



























The FINEST in 
SURVEYING 
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What's Happening 





AMONG SERVICE 


ae! 
AS 


Walther H. Feldmann 


» 


Ss 





E. J. Schwanhausser 


Worthington Corporation Elects 
President and Vice Chairman 


The board of directors of Worthingetor 
C.orporat ounced the | t 
Walthe H. Feldma s president 

aut Edwin ] Sschnw n ser, wt I 

chairmar H ( Rams 
a el it 

| ad Ww ! ited t 
Wi t I ’ ) dent ! 

eral mana of Electr Machinery 
Mt Company, wl h becatr i part ol 
\W that ‘ H Ww 

( Wi t } 
5. He rit be 
ect Si 

S \ 1SSE \W t t 

) rE, ‘ 
H N. J. Works. P 
| aent | t 
) ) I { 
Wallace Joins Walworth 
As Vice President- Engineering 
Jol ( Wall 
, nt eT \W 
4 \W 
d I H _ 
Mar ( B 

\W | S t ‘ 
l H I { ( ! B 

| e Ernie Rati 
Johnson Is Sales Engineer 
For Tod Pazdral Pipeline 

J). H Jerr Johnson ha een ap- 
ointed sales engineer for Tod Pazdral 
S it Houston. Johns 

tior neeriu will f 
the I . Mis pI East 1 


Raybestos-Manhattan Builds 
Adhesives ve Labenatery 


\ new laborat has been 
Ravbhe Stos Meads ittan, In at 


Stratford, Conn., for the deve 
and testing of the line of Ray-Bonc d 
hesives, coatings and sealers made by its 
Adhesives department 

The equipment includes tensile ma- 
chines for shear and peel tests, ovens for 
testing up to 600° [| pilot mixers, salt 


spray testing cabinets and humidity test 


For more data on advertised products, use Readers’ Service Cards, last page 


AND SUPPLY MEN 


area. The latter permits testi the 
drying tin ind other properties of adhe 
ves under a reat variety of climati 


ombinations 
The Adhesives department ilso has ae 
cess to the facilities of the inalvtical labo 


ratory in Raybest Manhattan's Stratford 


Koehring Appoints Three 

Arkansas, Ohio Distributors 
Kochring, division of Koehring Ce 

Milwaukee Wis., has named three 1 

distributors to handle sale ind servic 

Koehring division 

Ark insSas ind Ohne 


trade-mark product 


The new distributors include tl Mi 
Donald |} upment Company, Little Roc 
Ark I} territor lud rl ll 
Ar} ( p t Rov I 
McDonald 

I] ( itral ©) I) tor Ca 
Colu (oh territe OSE 

oul t () Pp f ¢} 
s A. ].B 

I} Minne M ( 
tl Eastern Inc ( 
| d Oo) sts rit f t 

()} | M. Cott tl d 


Maintenance Engineering 
— antag nice 





Ma Er io ( t 
Houston has announced tl 
cw 
Shreveport, I 
pp I té 
t ' t} \rh 
s-] S I 
lex S 
LD ( R ( rrol 
} rite 
I 
S| I ' f 
( roll jou M 
¢ FE 
working with H 
David R. Carroll Piy Line Cor 
Crose Manufacturing Co. 
Purchases Houston Plant 
M | Crose Manuftacturi Cs. 
has purchased the complete facilities f 
Cinch Pipe Bending Co. of Houston. The 
lant has been designated tl Cinch D 
or { M ] Crose M ifactu ( 
nd ( soa sional headquarte 
Houst B ( Monte ! ( t es 
Chicago Bridge & Iron Co. 
Promotes Boberg and Marcoux 
I E Sob. re, chief neimnect! ol the 
Chicago Bri ®& Iro Company, h 


been elected a vice president Leo ] Mat 
coux, controller, was elected secretary 
Boberg began working for the Chicago 
firm in 1924 He left in 1927 to work 
the consulting field, returning in 1935 
Juring World War II, Boberge was 
charge of all engineering and construction 
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More than 325,000 horsepower of 

















CENTRIFUGAL COMPRESSORS 


for NATURAL GAS SERVICE 


I-R 
“FIRSTS” 


in Centrifugal 
Gas Compressor 
History 


FIRST CENTRIFUGAL PIPE-LINE COMPRESSOR 
Built by Ingersoll-Rand in 1931, this cen- 
trifugal pipe-line booster consists of a 
six-stage compressor driven by a 3550 
rpm, 3000 hp motor, all encased in a 


pressure vessel. 


FIRST COMMERCIAL APPLICATION of centrifu 
gal pipe-line compressors was made in 
1947. A total of 78 electric-motor-driven, 
single-stage I-R_ centrifugals were in 
stalled, to handle approximately 250 
mmcfd. 


FIRST GAS-TURBINE-DRIVEN UNIT Instalied in 
1949, this Ingersoll-Rand centrifugal 
‘compressor, powered by an 1850 hp sim 
ple cycle combustion gas turbine, was the 
first gas-turbine-driven centrifugal com- 
pressor developed and applied to pipe- 
line service, and was designed for a flow 
of 192 mmcfd at a ratio of 1.18. 


FIRST 2000 PSI CENTRIFUGAL GAS 

COMPRESSOR This Ingersoll-Rand 5000 hp 
double-case centrifugal- compressor was 
the first unit ever built for handling nat- 

















Three of 8 Ingersoll-Rand centrifugal compressors installed on a large natural gas pipe-line. 
Each unit is driven by a 5000 hp gas turbine. 


This experience means 
MAXIMUM DEPENDABILITY 
in modern pipe-line service 





ROM the very first pipe-line in- 
| poet Ingersoll-Rand has 
pioneered in the development of 
centrifugal gas compressors for 
higher and higher capacities and 
pressures. And every step of the 
way, dependability of performance 
has been a prime consideration in 
every detail of design and construc- 
tion. This is why more I-R Centri- 


fugal Compressors have been sold 
for natural gas service than any 
other make... .a total exceeding 
325,000 hp for this service alone. 
Backed by such long and suc- 
cessful experience, the modern I-R 
centrifugal gas compressor is your 
best assurance of trouble-free per- 
formance and long-range economy 


in gas transmission service. 


Ing ersoll-Rand 


11 Broadwoy, New York 4, N. Y 12-319 


ieee ural ges at a discharge pressure of 2000 | COMPRESSORS © AIR TOOLS + ROCK DRILLS + TURBO-BLOWERS CONDENSERS 


psi, CENTRIFUGAL PUMPS” + DIESEL AND GAS ENGINES 


1957 June, 1957 e PIPE LINE INDUSTRY For more data on advertised products, use Readers’ Service Cards, last page 101 














































HOT TAPPING 
PIGGING 



































Agent for T. D. Williamson, | 






MARKER VENTS 
AERIAL MARKERS 

WELL MARKERS 
SAFETY SIGNS 





> Distributors for L & M Co 








ASPHALT COATING 
ROCK SHIELD 






































Agent for Gulf States Aspha 





























H & H GAS ODORIZERS 
Built to your 






specifications 


factured by Tod Pazdral 2 


= = 








STOPPLE APPLICATION 


BUSHINGS & INSULATORS 


nc 


ASPHALT OUTERWRAP 











GUILLOTINE SAWS 
NATIONAL SAWS 







Agent for E. H. Wachs Co 





























MERCURY HYDRAULIC 
PIPE PUSHERS 


“Tell En 
Well, Be There! 


You can depend on Topaz sales engineers to be on the 
Job--on time--working in cooperation with your engineering 
department. Topaz service includes furnishing all equip- 
ment on a lease, contract or purchase basis. Call Topaz day 
or night... we'll be there! 





TOD PAZDRAL 


PIPELINE SPECIALTIES 
2525 South Boulevard @ Houston 6, Texas ——— 
Day Phone JA 2-1403 © Night Phone MA 3-5680 





For more data on advertised products, use Readers’ Service Cards, last page 











of Hoating drydocks at the company’s Mor- 
gan City, La. yard. He has been chief 
engineer since 1945 

Marcoux joined the company in 1923 
During the war he was in charge of the 
financial and accounting department of 


the companys shipyard division. He was 
elected controller in 1946 








R. C. Gaynor F.E. Backus 


Sales Appointments Announced 
By Darling Valve & Manufacturing 


Darling Valve & Manufacturing Com- 
pany has announced the appointments ol 
Foste1 | Backus iS Mid-West re vional 
ales manager and Robert ( (;aynor as 


Backus Ww ll have / iWquarters i! I 


! ipervise sales activity in the |5-state 
irea from western Pennsylvania to th 
Dakotas and south to Kentucky. Gaynor 
also he idquarterin in the loledo iffice, 


will concentrate his efforts in Mich 
ind parts of Indiana and Ohio 

Backus, who has 10 years of sales ex- 
perience with Darling, moves to his new 
post from the territory now served by 
Gaynor is a sales engineet (G;aynor pre 
viously was en ployed by Continental Car 
Company 


Le Roi Division Assigns Permar 
To New Sales Manager Position 


Don S. Permar has been named to thi 
newly created  posi- 
tion of assistant gen- 
eral sales manager fon 
the Le Roi Division, 
Westinghouse Ail 
Br ike Ci Milwau- 
kee, Wis 


Permar has been 
field sales manager 
for Le Roi since Sep- 
tember, 1954 Prior 
to that time, he was 
sales manager of sta- 
tionary air compres- 


sors Permar joined 


Don S. Permar Westinghouse Air 

Brake Co. as a pneu- 

matic engineer in 1945 and came to the 
Le Roi Division in the spring of 1954 


Persson to Head District Sales 
Office for A. O. Smith Corp. 


A. Persson recently was made north 
central district sales manager of pressure 
vessels and heat exchangers for the A. O 
Smith Corporation. Persson, a former sales 
engineer for the company’s Process Equip- 
ment division, will continue to make his 
headquarters in Chicago 


Hendrickson Named Sales Manager 
For Minnesota Mining & Mfg. 
Melvin A, Hendrickson has been pro- 


moted to sales manager for Pipe Protec- 
tion Products, Electrical Products division 
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If you are a pipeliner 


you'll appreciate this self-sealing gasket in 
scraper trap and blowdown closures 


Little things . . . like the gasket for a scraper trap or 
blowdown closure for example ... can be a big headache. 
But not this one. It is the self-sealing gasket used in UNI- 
BOLT pipeline couplings. The UNIBOLT design makes li 
pressure do the sealing. And this design practically encloses 
the gasket in steel so that when the closure is opened and 
closed the gasket is hardly disturbed. Made of oil- and gas- 
resistant Hycar nitrile rubber, this gasket will last indefinitely 
under normal conditions. 

UNIBOLT scraper trap and blowdown closures are 
hinged for easy operation. Release only two bolts and the 
closure swings open and shut like a door. No heavy lifting. 
No time-consuming multi-bolt flanges. Write for complete 
information. 





THORNHILL CRAVER Co. 


P. O. Box 1184, Houston, Texas 





of Minnesota Mining & Manufacturing Southern Pipe Coating Builds i-shift, 24-hour a day operating schedule 


( pany. Pipe Processing Plant Southern Pipe Coating’s facilities in- 
Hendrickson, who joined the company Southern Pipe Coating Company has clude, in addition to the automatic han- 
195 } I i Ss es t sentative . + : : S r . » % "7 
desis ‘sos ay ” : grag completed a $300,000 plant in Doraville, dling equipment, a double holiday” de- 
for the Electrical Products division in the Ga., where high quality coating and wrap- tection test for locating detec ts in coating 
Schenectady, N. Y., area since a4 ping will be applied OF wrapping The plant’s large pipe stor- 
to gas and gasoline age area enables customers to store pipe 
M. J. Crose Manufacturing Co. transmission pipt a — ba — it — te 
. . Sales offices are 1n OD SITES MNeaare ater COauUne 
n nadian Service . 
Expands Canadia ¥ Atlanta with J. ¢ Southern Pipe Coating’s plant was de- 
Crose-Curran Ltd., Canadian subsidiary Chris Matthews signed and equipped in cooperation with 
f M. J. Crose Manufacturing Co., Tulsa, serving as sales man- Crutcher-Rolfs-Cummings, In« 
s announced the opening of a new age} Matthews for- 
ch office in Winnipeg, Man merly was with the 
‘ Ti¢ © t l | ) manay b ro 1Islo ) 
Th new outl tw ] be managed \ Barrett Division of Shumate to Represent W-K-M 
| | Trussell under the supervision of Allied Chemical and 


|. W. Brand, Crose-Curran Ltd. vice pres- Dye Corporation In Dallas-Fort Worth District 





lent headquarte i 4 .dmonton, Alti ES iy 1 
wis a se t Edm a2 Th samt plant Charles R. Shumate 
In addition to its Canadian subsidiary, facilities are designed ha been ippr ‘nted 
«ais { «< yidi 
he (.rose company has 14 foreign repre- to process 12 miles ol 
sales representative 
sentat s in pipe line reas throughout J.C. Matthews pipe a day and even- ee W-K-M re 
t world tually will be on a celles “tee in ici 
< ‘Ss a as- 
Fort Worth district 


for W-K-M_ Division 
of ACF Industries 
Incorporated 
Shumate, who has 
been with W-K-M 
since 1951, was with 
the Engineering de- 
partment and recently 
has been in charge of 
Charles R. Shumate SPrCial projects as 


les engineer 





U. S. Steel Moves Long 
m To Field Representative Job 


Charles S. Long has been named | » 
Steel Oil Well Supply Division field rep 
resentative at New Iberia, La. Mr. Lone 
was employed by l S. Steel in 1955 at 


New Iberia 


Allis-Chalmers Names Collett 
To Sales Manager Position 


Wallace Collett was appointed pi ict 
SaiesS managecr, Material Handling d part- 
ment, Tractor Group, Allis-Chalmers 
Manufacturing C« 
Until now he was as 
sociated with the 
Tractor Gsroup s sales 
training section 


Milwaukee 

Collett entered the 
material handlin 
field in 1946 He 
joined Allis-Chalmers 
in 1950 as a material 
handling engineer for 
the former Buda 
Company at Harvey 





PROVED IN 27 
Everything For The 
COMPLETED PROJECTS PIPELINER 


Has now been used by major pipeline con- Coating ond wrapping and 
cleaning and priming ma- 





tractors in all areas; coast-to-coast, and from 


chines — line traveling or Il. When that com 
Mexico into Canada on lines for some of the stationary. Glass Pipe Wrap, Wallace Co'lett pany was acquired by 
; ; Asbestos Felt Wrap, Kraft Allis-Chalmers 
world’s most important pipeline companies. Wrap, and Rock Shield. Tar- 1955. Collect continnsd a: an caine 
Speeds jobs because air-operated studs Heating Kettles, Burners, He came to Milwaukee in 1956 


i ‘ Patch Pots and Accessories. 
bring pipe into true round without hi-lo 


Pneumatic-Tired Lowering-In 
hammering; makes good stringer beads quick Cradles, Adjustable Pipe ee 
9 9 9 q Cradies, Five-roller Cradles, Hubert to Manage Division 


and easy. Rental basis: For pipe sizes from Tongs} Hooks, Blocks, Belts, 


20” thru 36’. More details? Call Perrault. Slings, Line-up Clamps, Hand 
Tools, Supplies and Equip- International Harvester Company ha 
ment of every sort. innounced the 


Of International Harvester 





appointment of Clarenc: 
\. Hubert, formerly manager of engineer- 





ing of the Farm Tractor division Ss ger 


eral manager of the company’s Contitec- 
PERRAULT EQUIPMENT COMPANY ” Gmen icing ae SU ein 


tion in 1953/7 as an engine designe at 
1130 N. BOSTON — TULSA, OKLA. — TELEPHONE LUther 5-1103 lfractor Works, Chicago. He became ole 


neer in charge of chassis design for farn 
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tractors and crawler-type tractors in 1940 versal this veal Lhe compat! } 
At the time of the formation of Harvest rown from an organization that er 


ers Farm Tractor division in 1944, he was only the two Gr er brothe: whe 
rec hief e1 { d th ti t t th 
Hub t wW d tant »] ) 
neeru { th Fart ie tor ! t t 
I 1945 and iger of ! ! 1} - . 7 
! I i ais I y+t t ! to } 4 
( H dist 
t? 





Raybestos-Manhattan Names 
3 to Sales Engineering Posts 








Ths ens R Ray J Fellows F Burr ws Ff ty 
tos-Manhattan, Inc., to les et 
wslaw stall octelivie on ' Wisconsin Motor Corporation 
tr Announces Two Appointments 
Phe. re Da L. Seeber to nortl t 1} \“\ Mot ( , 
rn | S., with head rt brid +] 
Will E. | | () “N FY 
‘ p I | ( wt \ ‘ \ } } | 
James G. Hudnall Billy D. Cass witl "i “. darters 1 wn velang, ane Dor 
Beaird Adds Engineers - — ’ 
in Si “gee — GH Shannon Gets New Sales Post : 
' nes “eg set Fremnaragg ene In Washington and Oregon 
t | B Don R. Shannon has. bee 
| ( I SI \\ 
t () | 1) 
( \\ | 
lant se] | S 
: he t . t : tot Harnischfeger Corp. Names 
t tr tr ‘ 
rie | oo : Jacobsen to Philadelphia Office 
H ( 
Hu “ B “ \ | | | 
Ss ( \ f ( | 
\} HI | 
( ( | ( 
( f ( ‘ M 
International Harvester Co. ) () t International Harvester Has 
Lists Personnel Changes Don R. Shannon ng ros New Construction Division Head 
International Harvester Company has ) Bett-Marr "\ H 
| 1) 
~ Chery ae ee >‘ iaiaalaliaaead Allis-Chalmers Opens 
t peer irs of Australian Subsidiary M 
B. H \ far MI “Sew y 
: - Lust \ ( 
M | \ L : | | t 
Ey oup. | , | ° 
f the | I ty $ 
! 
cag a 
Putt Lid. Ali : TRY A CLASSIFIED 
e 
& 
| I ( R { 4 AD IN 
tor ( lL) 
> 7 
R , ore ¢ PIPE LINE INDUSTRY 
t . \ quip 4 
Idle Equipment 
Crutcher-Rolfs-C U.S. Steel Names Austin 4 Idle Dellors' 
rurcner-Kolrs-Lummings T R h Tech | p = 
“Saar a a o Kesearch, technolo ost 
Distributes “Sooner Boomer Dr. J greening: oY 4 Sell It Through a Classified 
Diente tie allied meets I: a a ee ees @ Ad in Pipe Line Industry 
t p ny i ne | ‘ St ( 4 
' ! str e 
; C | A gg \u 4 QUICK 
Soon: B buil Oklal 1 K $ ECONOMICAL 
City, - t Pipel I In 
Ford 1 wth a5 U.S. S R ; RESULTFUL 
ter-we ht mounted on it M i 4 
I t . 
@ Need Engineers - Technical 
Graver Tank Celebrates : ° 3 
. @ Personnel? A Classified Ad 
Centennial Anniversary esearch and technology in 1954. Hi e 
* sianeniee Saree =~ ; isa a @ will get them for you 
“— en tee 10081 +4 
pany, ! S celeDdratil ts MOU nni- ret yor ca 
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ElectroSyn Pressure Transmitter Model 501 











BN, CONTROLS 


j H!iGHer reliability 
: LOWer maintenance 


os pressu re 


differential pressure 
flow 
@ level 


e temperature 


ELECcTROSYN 
SYSTEM 









NSV, 6OCPS range of applications in the chemical proc- 


"ecvmern CONTROLS essing. atomic power, natural gas and 

EL YN : wen” é' 

os + itty petroleum transmission fields. It is designed 
— ¢ 


i 


ElectroSyn is a highly flexible. extremely 
rugged electro-magnetic system for a wide 
























































rr maseE Tie Oe te to measure. indicate. record (including 
a — m4 bas : INDICATOR analog to ‘igital conversions}. 01 control 
ee. [ MOTOR REDUCTION pressure, differential pressure, flow, liquid 

level, temperature. 
: i 4 Leading pipeline companies are using 
INPUT FEEDBACK ELECTROSYN ElectroSyn systems for remote indication 
Ly and data handling of pressures and flows 
+e because of system’s reliability, flexibility 
TRANSMISSION fo sv 60 CPS and the fact that it can withstand a static 

LINES 


SUPPLY overload of 300‘: of rated pressure for a 


Basic Null-Balance System for Pressure, Differential Pressure, Level 1% zero shift. For complete information 


write for Technical Bulletin B257 
Basic system consists of signal transmitter, 


magnetic servo amplifier. null-balance indicator. SOnRwWwooOe GCONTROLS 
(No electron tubes or slide wires.) { 
In measuring pressure the Model 501 trans- | 931 Washington Street, ‘Norwood, “Mass. 


mitter utilizes a twisted bourcon tube as the 
pressure sensing element. This tube converts 
the pressure into shaft rotation of the ElectroSyn. 
a rotary differential transformer. Output from 
the ElectroSyn is an a-c voltage exactly propor- 
tional to the measured pressure. 






NORWOOD 


Copyright 1957 Detroit Controls Corp 
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What's New in Equipment 





for the Pipe Line Industry 


Shovel Crane 


\ new type of construction tool, full 
convertible to shovel, crane, clamshell, 
drag and hoe, has been introduced by the 
Thew Shovel Con pany Model SP-107 

self-propelled machine mounted on 
short-coupled, saquare 4b nches by 4h 
nches) rubber-tire carrier with four-wheel 
drive and requires no outt ers to develop 
1 seven-ton lifting capacity in all positions 
of turntable swing 


Four-wheel drive is provided on. the 
SP-107 alone with hydraulic power ste¢ 

on the wheels of one axle. Optior 
quip t provid for hydraul OW 
teeri of ir wheels 

The power-take-off « the turntabl 
throug! ite it t I 
torqu or ter 





Ladder-Type Ditcher ona 

Gar Wood Industries In¢ has equipped det 1) d { | 
its Model 160 ladder-type ditcher with r - ( * 
new hydraulic controls. The ditche: ! : 
equipped with a hydraulic boom hoist f 
pos tive positioning ot the boon Th or ta, No. I 4 R 
boom ts raised, lowered and held by I Ser ( last t! 





Plunger Pump 


A new P-300 Triplex Power Plunge: 


Pump model has_ been innounced — by 
Frank Wheatley Pump & Valve Manu- 
facturer Th most notable new desier 


features are an set crankshaft for longet 


bearing life, small discharge valves for 


reduction of hammer, large suction valves 





for positive filling, deep stuffing boxes for 


force-leed lubrication and long packin 

life, five plunger sizes and cartridge-type 

cylinder head stuffir boxes for easy ’ 
cess and maintenanct The pump is « 


pable ol pressures up to S000 pounds pet 
square inch and speeds up t 500 revolu- 


tions per minut This extended range 
makes the P-300 appli ible for nstalla . r 4 Ye 
tions ordinarily requiring a much large! ‘a= kh es 


jump avr 4 et s = 
; we is < : 
For more data. circle No. E2 on Readers . - . 
Service Card, last pat this issue 






Floating Roof Seal ible-deck, pontoor 
Nootet ( orporatio! } < ' 5 tf i! 





patents ! i new, two-point suspensi ‘ ales . 

seal hanger which provides ease of installa c oe os he « 

tion and better radial alignment This , salle 

seal exerts a uniforn Outward pressure ri henieatti of ;, 

over the entire height of the shoe, afford he standard 

ing better seali ction and reducing tl stec] na the tand noe 

possibility ol ibrasion at any on point 14 This in be fur hed | 

Another feature is the placement of all n as heat t] 

of the operating mechanism beneath the 

roof thus leaving the roof deck clear I more t rcle No. E4 R 
The Nooter seal is adaptable to the Ser e last } 
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CRANE PA 


108 








THIS IS THE SEAL USED IN 75% OF ALL 
RECENT PIPE LINE PUMP INSTALLATIONS 


Type 8B 


These Important Facts Tell Why 


Reports from the field reveal that after 2’ years of con- 
tinuous operation “John Crane’’ Type 8B Seals are still 
in perfect operating condition. This adds up to over 
20,000 hours without shutdown! 


Man-hours are being saved. The 8B is quickly installed 
and adjusted simply by sliding the entire unit along the 
shaft into position. The top casing need not be removed. 


High pressure problems are eliminated. ‘John Crane’s’’ 
exclusive hydraulically balanced construction permits han- 
dling of pressures up to 1200 psi. 


The 8B comes in a full range of sizes to meet individual 
specifications and can be engineered to practically any 
on-the-job requirement. 


Be sure you get ‘John Crane” 8B Seal performance. Contact Crane Packing Co., 
6434 Cakton Street, Morton Grove, Illinois (Chicago Suburb). 
In Canada: Cr 


ane Packing Co., Ltd., Hamilton, Ont. 


For more data on advertised products, use Readers’ Service Cards, last pags 
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Triple poo ange 
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Chemical Herbicide 
\ new ! ! her | he 
Cool ' st 
re le 
( 1 Chet D \ ( 
| LD ( tor | ew | 
de I f ypl with 
mae t trac lL rox 
Kill 
Urox Weed Kill recon 
ring \ etation tron 
, ich is highway rights-ot-w 
larms, ete Because the product w ll 
idd to the flammability of we : 
be ised safely around oil, gas and sin 
nstallations 
Fo i d No E.6 | 
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Let’s get technical 
about WALWORTH 


LUBRICATED PLUG VALVES 
for pipeline service 


An added safety feature in the form 


of a groove 


cut part way up side of the lubricant-fitting screw 



















Combination button-head lubricant fitting ar allows the operator to observe any tendency 
and lubricant screw is provided at no extra Pw of lubricant to blow out before the screw 
cost. Valves can be lubricated with a Wal 3 removed entirely 

worth High Pressure Lubricant Gun without @. 

removing the screw little chance of 

grit getting into the valve. (Always use 

Walworth Lubricants with Walworth Lubri For buried pipelines yoke design permit 


cated Plug Valves.) 


simple attachment of handwheel and lubr 


cation extensions without mod fying the 
gearcase 
In the stainless steel check valve unit, a 
transverse pin holds two balls in their 
seats. When the valve is properly od- ¢ 
justed and lubricated, there is no chance Standard bolt threads, rather than f 
for line pressure to get into the lubricant threads, mean easy replacement of nuts and 
system. bolts from local stocks 
Two overlapp ng Teflon packing rings forn 
an effective seal against possible eakage 


without grabbing the plug shank Low 


breakout torque plug turns easier. Pack 


ing serves only as a seal and is not used t 


hold the plug in its seat 


Lubricant grooves completely trame the p 


openings and encircle the plug at the top 


and bottom assuring a tight seal against 

leaks. Bottom circumferential groove sepa 

rate from, but connected with, the bricant 

well 

Other Walworth Lubricated Plug v 
— _ | clude Single Gland and Regular sland 

types Sizes to 30 inches. Pressures to 5000 


Cutaway of a 24-inch Walworth Lubricated Plug Valve psi. and for vacuum service 


Without exception, a Walworth Ball Bearing Lubricated Plug Valve is easier to operate 
and maintain than any other type of rotary-action, sealed valve available today for pipeline 
service. Design features pointed out here show just a few advantages of Walworth Ball 
Bearing Lubricated Plug Valves. 


Many pipeline companies throughout the world use Walworth valves for handling gas, 
crude, and finished products. Investigate the line of Walworth valves for your own needs 
See your Walworth Distributor, or write for literature: Walworth Company, General Offices, 
60 East 42nd Street, New York 17, N. Y. 


OISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


WALWORTH W 


60 East 42nd Street, New York 17, New York 








== 





SUBSIDIARIES: QI] ALLOY STEEL PRODUCTS CO. Consuls CONOFLOW CORPORATION 
SOUTHWEST FABRICATING & WELDING CO., INC. © M & H VALVE & FITTINGS CO. WALWORTH COMPANY OF CANADA, LTD. 
we 


a GROVE VALVE & REGULATOR CO. 
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_ |s The New ‘COLD =F RAG 
_ ere | REFRIGERATION UNIT! 














Early this year, Excelsior Oil Corp. (a subsidiary 
of Kansas-Nebraska Natural Gas Company, Inc.) 
put a new gas gathering plant on stream at 
Tyrone, Oklahoma. This plant, employing the new 
BS&B “COLD-FRAC” AMMONIA ABSORP- 
TION REFRIGERATION Unit, is located on a 
major gas transmission line and was entirely 
designed, manufactured and constructed by 
S&B on a “turnkey” basis. Here, in brief, are 
the important facts: 








Your BS&B Man will be glad to give you detailed in- 
formation on the new BS&B “COLD-FRAC” Ammonia Ab- 
sorption Refrigeration Unit. Or, you may write to... 
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THE OBJECTIVES: 


1. To Achieve Maximum Dehydration Of 
The Gas Stream. 


2. To Lower Hydrocarbon Dew Point To 
vs 


3. To Economically Extract Maximum 
Amount Of Salable Liquid Hydrocar- 
bons Without Lowering Gas BTU Value 
Below Acceptable Limits. 


The Company asked BS&B Engi- 
neers to analyze the objectives, and 


to recommend a suitable type plant. 


THE RESULTS: 


The low temperature plant was 





to load 


1. Entirely Self-Operating. Automatically Adjusts 
Changes 

2. Low Initial Cost. Unit Is Entirely Skid-Mounted Except 
Ammonia Reboiler. Outside Construction — No Buildings 
Required 

3. Low Cost Maintenance. Liquid Pump Is the Or 


ing Part 


ly Mov 


4. Operating Costs Vary in Direct Proportion to the Load 


5. Lower Operating Temperatures Do Not Materially 


Decrease Capacity 
6. Completely Closed System 
7. Chiller “Slop Over” 


Problem 


of Liquid Refrigerant Causes No 

There is no compressor to cause worry about 

liquids in the suction 

8. Oil Lubrication Eliminated. No Oil-Refrigerant Problem 

9. Vibration Free. No High Speed Reciprocating Machinery 
to Mount 

10. Experts Are Not Required to Operate and Maintain the 


Unit 


OTHER APPLICATIONS 
BS&B Ammonia Absorption Refrigeration Units 
are applicable to any ; that requires tem- 
peratures below ordinary atmospheric level, in- 


. 
in the « omplete production cy: le 


proce 


cluding a 


built “turnkey” by BS&B, incorpor- from the lease through the central plant to the 
refinery. 
ating Ammonia Absorption Refrig- These units are constructed for heavy duty, con- 


tinuou hour-per-day, 365 day-per-year oper- 


eration. This resulted in low water 


ation. Available in elever tandard size with 

dew point, positive hydrocarbon nominal capacities of up to 200 tons—these units 
‘ have bes esigned to provide trouble tree, com- 

dew point and the recovery of sal- pletely automatic operation under all conditions 
: : with minimum maintenance expense. Units 

able liquid hydrocarbons. larger than 200 tons in size offered on request. 


* “COLD-FRAC” is o trade-mark of 


Black, Sivalls & Bryson, Inc 





LACK, 


P. O. Box 1714 


IVALLS & RYSON,INC. 


Oilfield Equipment Division, Dept. 1-EP6 
Oklahoma City, Okla. 



























Whatever 

your 
coating 

problem 
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TANKS AND STRUCTURES 
NEW CONSTRUCTION 


look to Copon for a solution 


Proven systems for > In every phase of the oil and gas industry, Copon Coatings 

external or internal are doing a job reducing corrosion losses. But in many instances, 
protection of... they are accomplishing even more. 

Gas transmission companies report smooth, durable Copon 

“oR Internal Pipe Coatings provide extra dividends of increased 

thru-put, cleaner delivery and reduced pigging costs. Installa- 

» Dehydrated gas lines tions at pumping plants and refineries prove Copon External 

» Crude and petroleum Tank Coatings stay dazzling white despite exposure to severe 

product lines atmospheric conditions, chemical fumes and spillage. 
» Sale ator Maes Copon Coatings, and systems for coating underground pipe 


lines in place or individual joints for new construction, have 
been developed in close cooperation with leading corrosion 
engineers. A complete technical service is available. Write today 
e Repressuring units for help with your specific problem. 


» Fresh water lines 
» Oil well tubing and casing 


For complete information on Copon, write on your 
company letterhead to the manufacturer located nearest your city 





ALLIED PAINT MFG. COMPANY COAST PAINT & LACQUER CO 
P.O Box 1088, Tulsa, Oklo P.O. Box 1113, Houston 1, Texas 
BENNETT'S ENTERPRISE PAINT MANUFACTURING CO 
65 W First South St 2841 S. Ashland Ave., Chicago 8, Ill. 
Salt Loke City 10, Utah 
WALTER N. BOYSEN CO PO. Box 3206, $M’ Stati 
G 42nd & Linden Sts., Oakland 8, Calif ier othe gf pcan 
2309 E. 15th St., Los Angeles, Calif ; ° org 
BRITISH AMERICA PAINT CO., LTD KOHLER-McLISTER PAINT CO 
P.O. Box 70, Victoria, 8B. C., Canada P.O. Box 546, Denver 1, Colo 
2R CORROSION CONTROL BROOKLYN PAINT & VARNISH CO., INC. McDOUGALL-BUTLER CO., INC. 
50 Jay Street, Brooklyn 1, N.Y 2929 Main St., Buffalo 14, New York 


JAMES B. SIPE and COMPANY, INC. 
P. O. Box 8010, Pittsburgh 16, Pa. 
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LONE STAR 


BENDABIETY 


MEANS 
Rugged terrain often calls for curves and 
HIGH QUALITY <= Lone Star electric weld line pipe is 


wality controlled, from mining of the 





Pipe Rotator STEEL e to finish in the pipe mills, to bend 
Reed Equipment D on of The Web! readily. Uniform wall thick 
Corporation has introduced the M-15 ness, weldability, year-ofter 


portable pipe rotators. These units, cor mY year dependability are yours 
sisting of on iriabl eed powered and with Lone Stor API pipe. Fully 
one idler rotator, a d to rotate pip normalized, of course. 


Wi 








Neighbor, wherever you are, specify Lone Star 
and we both get a good deal. 








‘ t! ( 
I 
et 
tl | 
rt C1 na een laboraton nd f , EXECUTIVE SALES OFFICES 
f W. Mockingbird Lone at Roper « P.O. Box 12226 © Dallas, Texas 
ive 
| District SALES OFFICES 
r Houston, Texas Midland, Texas San Antonio, Texas 

79 I yeTUIT with tl StriKkll Tulsa, Oklahoma | Wichita Falls, Texas Shreveport, lo 
| ‘ No. E8 R 
ou thi 
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WORKING ON THE HEELS OF THE LOWER-IN CREW a 
one-man-operated Cleveland 190 helped to keep this United 
Gas pipeline job moving along, leaving no open trench at 
the end of any day’s work. A report from Fowler-Tatom 
Pipeline Contractors states, ““The Cleveland 190 backfilled 
trench almost as fast as a man can walk.” Where trenches 





were water-filled the 190 tied down pipe then doubled back 
to complete the fill and finished it off with a neat clean-up 
job. Much of the 16-mile line from the Chocolate Bayou 
field to the main line near Webster, Texas, cuts through 
rice-growing farmlands, so the 190 had to pull down big 
heavy spoil banks of wet sticky gumbo much of the way. 


THE CLEVELAND TRENCHER COMPANY, 20100 St. Clair Avenue, Cleveland 17, Ohio 


Advertisement 


LUZ 


POWER AND MANUAL PIPE CUTTERS 


2” TO 72” CAPACITY 








WACHS GUILLOTINE SAW 
2° to 8° Capacity 


“BIG” GUILLOTINE SAW 
10° to 16° Capacity 


errpevet Thvyinngieee 





CHICAG 
= 
. 
7 
o 
+. 
i 
. 
WACHS NATIONAL SAW ° WACHS STRICKLER 
“The milling machine on wheels” © RATCHET CUTTER 
Cuts 10° to 72” Pipe Py “Lathe Type Cuts" 
e 5 sizes—2'2° to 24° Capacity 


Write for descriptive bulletins 


CHICAGO 22, ILLINOIS 
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Industrial Corrosion Prevention 


PRODUCTS and SERVICES 


. 2 


- avor 






e M&M BLDG. 
HOUSTON a Mes 
CA 2-2203 . 

@ 1038 Ath St.. Gretna. La. 


FOrest 1-186] 
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BRANCH 


after 


BRANCH 


ofter 
BRANCH 
ofter / 
BRANCH 


ofter 


Motor-Generator Welders 


\ new line of motor-generator welders 
featuring pre-lubricated, sealed bearings, BRANCH 
controlled current peaks, and space-savin 
design, has been announced by General 
Electrics Welding department. An in 
proved magnetic starter with tast response, a : 
bi-metallic thermal overload relays pre 
vents motor burn-out in the event of motor 


1 


overload The relays will kick-out in less 

than ten seconds in stalled single phass FOR ASSURED STRENGTH 
ind in less than eight seconds if the rotor 
is locked in normal three-phase positior 


The welders produce the same high re 


AND PROVEN ECONOMY 
over’ voltages and controlled current 
peaks with pop-out-lIre¢ ircs iS I 
driven units. Built with push-buttor 
trols, the new units includ renerat 
driving motor nd accompanyin controls 
cased in a weather-resistant « 

This item supplements General Ele 
tric Co., Apparatus Sales Division data o1 
pages 1957-1976 of the Composite Ciata 


log Ist Editior 





Are 
you 





effecting 
WELDOLETS 
this econ- 


omy for your 
company? Neat 


and uniform ap- 
THREDOLETS pearance is evident 


in code constructed 
weldolet headers in this 
crude oil pipeline termi- 





Recorder 
The Br stol Cor panv has introduced SOCKOLETS nal. The money saved is in 


new, self-contained, portable millivolt 


the bank and does not appeor 





eter recorder tor survey work The 
rument ncorporates a variety of ranges in this picture. if you are not 
can be uss to study conditions e1 using the weldolet method of cut- 
intered m sul \ work which nvol e 
*aagyescrmoien panacea! Bi Aa MRegeeci piste ting piping costs, write today for 
The muillivoltmeter recorders at of- information 
fered with movement sensitivities of either 
2000 or 10. ! ohms per volt. Each in- 
strument is equipped to measure over eight SOLD THROUGH LEADING DISTRIBUTORS 
ranges and records on in eight-inch d 
ter, irbe it hart Lh sensi- 
tive : recording instrument can be used PENNSYLVANIA DIVISION 
lol n term continuous records 
a ae ee ee eee eS BONNEY FORGE &€& TOOL WORKS 
Service Card, last page this issue ALLENTOWN, PA DEPT. N 


June, 1957 ad PIPE LINE INDUSTRY For more data on advertised products, use Readers’ Service Cards, last page 115 














1¢ 
> 








$3A33 





PIPE LINE HALF SOLES 


$3A331S 































































































={~ ON THEJOB = 
ze|s_ CONCRETE RIVER WEIGHTS tad oe 
a] . = ° ® ‘a *- 9 
< a < 
se lee cmjes 
‘ ais = s = 
a 2=e\e 
°a\|s g mime 
7m las x ai) e@® 
2 g “ 
Aa \s 5=\s 
Edw ds Concrete River Weights installed on another 
r pipelir Where volume permits, Allan Edwards 
Inc., can construct river weights on the job-site. saving 
(Other h Edwards products include 
we sleeve half soles and concrete market 
PIPE LINE, REFINERY & GASOLINE PLANT 
SLEEVES 


2445 S. Jackson 
Phones 


$3A331S 


EQUIPMENT ENGINEERS 


Ullan Edwards, Fue. 


P. O. Box 7218, Tulsa, Okiahoma 
DI 3-7184 





SLEEVES 


Di 3-8390 





” 


\ 
\ 


\ 





This Handbook, written by Marshall 
E. Parker, consultant, is designed as a 
practical field manual, It is a 108-page 
pocket-size volume printed first as a 
popular series in WORLD OIL. The 
Handbook is illustrated with many 
charts and drawings and is completely 
indexed by subjects. 

It presents 
Resistivity 
Line Currents, 

Rectifier 


comprehensive data on 
Surveys, Potential Sur- 
Current Require- 
Systems, Ground Bed 


veys, 
ments, 





Send for vour FREE copy of the 
New Petroleum Book Catalog which 
describes the nature and contents of 
many books pertaining to the Petro- 
leum Industry. 





More comments on this new Handbook: 


. G most practical on-the-job manual for men 
concerned with pipe line corrosion. We are order- 
ing copies for each of our district engineers.” 


Pipe Line Corrosion 


and 


3 Cathodic Protection 


By MARSHALL E. PARKER 


Design, Magnesium Anodes, Stray Cur- 
rent Electrolysis, Interference in Protec- 
tive Systems, Operations and Mainte- 
nance, and Coating Protection and 
Testing. 

An appendix has been added of tech- 
nical data on Underground Corrosion, 
Basic Principles of Cathodic Protection, 
Properties of Metals and Attenuation 
Equations. Order copies of this practical 
Field Manual now for each of your field 
men. Price $3, 


ADDRESS: 


Book Department 


GULF PUBLISHING COMPANY 
P. O. BOX 2608 
HOUSTON 1, TEXAS 
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Pipelayer 


Now ivailable sa Cate rp llar D | i¢ 


tol arrangement which Incorpe tes 
newlyv-announced No Hvydra | Piy 
layer The pipelayer is designed for 
on smaller diameter pipe lines and is man 


ufactured by Midwestern 
Okla 


Phe No t+ Hyd: ili Pipelaye: has 


rated liftin Capacity ol 


Manufacturi 


17.500 
at four-foot overt 


kneth of 13 feet 


ind has a_ boor 


When attached, the Ne 
t 
| 


Hydraulic Pipelay r provides i tractol 
Clearance of 1 nches. Hydraulically 
operated counterweights are furnished as 
standard equipment 

Vhe pipelayer specially Suited fo 
ise by contractors specializing in small 
pipe. It can also be used for handling such 


miscellaneous items concrete drain pipe 


and can serve mobile crane with 
relatively large capacity 

Simplified operation, precise positior 
ing and maneuvering of heavy loads s 


i closed hydrauli 
controlling the sideboon Phrottlir 


hydrault positive and 1 ipl 


made 


possible by svsten 


type 


\ ilve S assure 


response of the sideboom, The unit can 
also do an efficient job of backfilling when 
t is equipped with n anele fill: r whictl 

ilso available and which operat tror 
the same hydraulic system as the pipe 
layer 
For more data rcle No. Ell on R 
Service Card, last p this issue 

7 . 
Fittings 

W-S Fittings Division’s Forged Carbor 
Stecl Fittings are now beir manutac 
tured with a blue oating that protects 


them from cor 
thin coatu 
ifter machinir ind clean s 


rosion 
service, The 
fittings 
that threads and sockets 
Surlaces are protected 

The primary purpose of the oati . 
to prevent unsightly and sometimes dat 
agin rust which encrally oc a 
field-handling of unprot 
fittings. The coating alse 


cellent bas lor paint 


storage Oo! 


provides an ex- 


Carbon steel fittin iwallable with the 
blue coating include sizes g-inch = te 
inches in OOO M00 and 6000 poun 
screw-end type and schedule 40, 80. 160 
and XX socket-welding typ. 


For more data. circle No. E12 on R 
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Automatic Monitoring and Control 
of ANY Remote Pipeline Operation 







As SIMPLE and 
Dependable 

















Liquid Level Valve Valve + 
| = ae as the Pull of a 
a , x y > v 
' ys MAGNET! 
se a bas 
~~ oe 
c. °° } 
. \ 
Receiver /Control Panel |” 
P A sleeve, raised 
— } —— and lowered with- 
Graphic Pane 5 ji Card Punch in a non-magnetic 
f Pernt tube, attracts or 
See ore | ain daeiaaaadaaaeaamcca aia releases an Alnico 
Typewriter : mm Computer magnet attached 
to @ mercury 
switch. Basically, 
this is Magnetrol. 
with 





Bendix-Pacific 


ELEC PRO-SPA™N 


THE LOW COST DIGITAL SYSTEM 


Electro-Span Systems are accurate, reliable digital 


MAGNETROL 


The Simplest, Most Versatile 
LIQUID LEVEL CONTROL 
Ever Devised! a9 





data transmission systems for pipeline telemetering 


and supervisory control. 


Any number of remote pump stations or functions 





can be controlled from one or more control loca- 


tions with these Bendix engineered systems. 


The functions of control, indication, data-logging, 
and monitoring can be provided singly or in com- 
bination, providing the most accurate, efficient and 


inexpensive use of standard communication links. 


Write for the new brochure which fully describes Linked to liquid level by infallibl 










ard with us. Magnetrol units control 
level changes from .0025-in. to 150-ft 
—with single or multi-stage switching 







PACIFIC DIVISION 


“Bendix Aviation Corporation 


YORTH HOLLYWOOD CALIF 


MAGNETROL, Inc. 





these pipeline supervisory control and data-logging magnetic force, Magnetrol is fre« 
systems. Please request Bulletin ES-12. from the limitations inherent in 2 
mechanical or electrical controls 4 
With the actuating magnet rated at = 
VERSATILE TANK GAUGING SYSTEMS itch yeh erappreniirh ae ae : 
Magnetrol has infinite operating life c 
. FE 
Any number of tanks can be meas- with practically no maintenance at o 
- - 5 
ured and controlled by the Bendix all. There are no wearing parts to : 
° 
- digital pulse-code system. The re- get out of order & = 
- ceiving equipment can indicate tank . 
vc SE : = , : fa © 
me liquid level in feet, inches and What's more, Magnetrol's simple ¥ & 
SY eighths as well as temperature by operating principle permits easy, a < " 
tank number and can scan several economical modification of standard == | 
. > 
tank farms automatically. Write fos units to meet any pressure, temper- =~ 
Bulletin ES-5A for full information. ature or corrosion requirements. S ec 
: : : o 
That's why there's practically no = - 
limit to Magnetrol’s use. It's also = 2 
ca . * a @ | 
why “specials” are likely to be stand- 2 
Department 432 = 
2 
©] 
J 
E 
me 
@ 
$ 
@ 
4 
° 
Ss 
a 


Magnetrol Liquid Level Controls 


MAGNETROL, Inc. 


Export — Bendix International, 205 E. 42nd Street, New York 17, N. Y. . SEND COUPON FOR DETAILS E . M | 
Canadian — Computing Devices of Canada, P. O. Box 508, Ottawa 4 3 6 3 
Vv 
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HEAD 
H ; the tar-epoxy blend and its catalyst ! 
oating Applicator > tar-epox } ane § 
Lowell <7" bs seer Btn cote 
r new achine for applying Tarset, fully controlled proportions where higi 
ark cOal tar-epoxy Peon coatin , to pipe speed mixers blend the two components 
1 teriors has been developed by the Protes Second, the mixed material is expelled 
- tive Coatings Division of Pittsburgh Coke = the mixit chamber under positis 
& Chemical Company 1} ipplicaton pressure nte alan linder whicl 
R . | capable ol | Vil i Smoot! filn ol t t fu alls ist tl ( the I 
eversib @ ont nterior of 20-foot lengths of terior surfaces of ti 
nd 6-inch pipe 
Ratchet Two novel features VO! ¢ Fon ore dat circle No. E13 on Re ‘ 
tl st tion of the )| tor. | Service Card, last page tl Ss 
Wrench 
| lea nad t I a ol bi te L 
for speedy : come d to i vark-f1 
installation peration. H duty tl nd rad 
of pipe line rings support the tw on-clo 
. rin mpell which I ( I t n 
mechanical wanton. sae "a dis ) 
joints. for protectis 
— Lg The pullip ( ( I Me Su 
+) i little over } } high, it n | 
passed through a hole as small as 9 b 
nches. Any liquid hes 
n be picked up ‘ 
blocked t ! ( 
traine! 
Pump speec tw 
~~ 600 revolutions pet nute de ndin 
\ ipon the head inst which it 1s pump 
4 I ind tl s plied yressure E xces 
\ Ve sp ed Ss pre tee | t 
( errno! 
a " Sc} , Ir 
(" Chis it suppl t cn ! 
‘ data on pages 4414 » of the ¢ | te 
Catalog t Editior 
For mot ta. circle No. E15 on Re rs 
Reversible ratch- Y Service Card, last page this issu 
et allows fastest “a . : 
a ow Loading Machine 
possible tighten- CG a> Ciives Cieretion tan develan : 
ing of °.” hex bolts 1 digging and loading machine with ba¢ i 
. id hoe ittachment which is labeled the QO] 3 
special 8° handle : 
pe han ()¢ 6 Built as a_ tractor-loade: ( 
assures correct basic unit with simplified trenches int 
torque, as suggested ng, it features a 22 d.b.h.p. er wit 
! s ty 7 ) ' 
. alae > 2 } oul spec ranistl SSIOT 
in American Standard The Oliver OC-46 is built wit! 
Specifications. proved low-silhouette profile which w 
designed to reduce pedestal height d 
Ask your local industrial a 0 per a iS Ww “ s Ld 
: * ‘ pa greater loader stability ive igh 
distributor for the #50-A yard bucket features increased roll-bac j ‘ 
Wrench by Lowell — mak- and dump angle in addition to dee] { 
— ° yonetration 
ers of industrial wrenches 
= The crawler assembly has tour lowe1 
for more than 85 years track wheels and full-length side panels 
to protect against damaging rocks, Track 
or write direct to gage is 46 inches. Two-poit tch des 
allows hookup o1 removal of the trencher 
| in 9O seconds 
Fully hydraulic, the Jet-Trencher digs 
to ll feet, loads t feet, 10 inches and 
LOWELL has a full 180 degrees boom swing 


WORCESTER 8, MASS. 


BAFFLES 4 


TARSET A 


TARSET B 


CATALYST 


REAR BEARING rs PIPE GUIDE 








MIXING 
CHAMBER 


FRONT 
PORTS (4 
FRONT 
BEARING 


SPINNING 





For 


Service Card, last page this issue 


Sump Pump 


Schramm, Inc introduced a 


able sump pump with the 


more data, circle 


has 





No. E1 t on Reade rs 


pump body, 





: | 
; 
in ® 
t 
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For complete information, write Dept. J-6 for new W-K-M 
ASA Through-Conduit Gate Valve Catalog 300 


June, 1957 





r= 


W-K-M Valves on gas line manifold. 





W- K-MI THROUGH CONDUIT VALVES 
. MEAN PIPELINE OPERATING ECONOMY 


; The through-conduit of W-K-M Valves means “expressway” 
flow on the pipeline. There’s no turbulence—no more pressure 
loss through a full-opening W-K-M Valve than through the same 
length, same size pipe—no additional power required to move gas 
or liquid through the line—that’s economy! 


w-K-M Valves have the right variable ratio of port opening 
to gate travel to close smoothly and rapidly without setting up 
dangerous line surges. Scrapers pass through the valve as easily 
as they go down the line—there’s no danger of sticking a “pig” 
in a W-K-M Valve. 


Here's more economy with W-K-M Valves—seats are pro 
tected against damage in either open or « losed position; Leverlock 
assures free movement of gate against any pressure: and repairs 
can be made without removing the valve from the line 


and in 
many instances while valve is under pressure. 


Specify W-K-M Through-Conduit Gate Valves for years of 
service with minimum maintenance. 


w-K-M ASA Through-Conduit Gate Valves are available in 
sizes 2” through 30”—ASA 300 lbs. to ASA 900 lbs. Valves 


up to 12” available through supply stores. 


*Trademark of WAM aD ion of GCE Industrie Ir 


mm 


INDUSTRIES vc” 


PLANT: MISSOURI CITY, TEXAS 
MAILING ADDRESS: P. 0. BOX 2117, HOUSTON, TEXAS 


ae ‘ 


’ o 
ry q - ol a 
MANUFACTURERS OF ‘'* WK MI GATE VALVES et QCf LUBRICATED PLUG VALVES [__) KEY-KAST ALLOY 


STEEL PIPING FITTINGS | 


' rT 


KEY RETURN 


BENDS AND FITTINGS 





compressor station. 
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W-K-M Valves ‘on inlet 


scrubbers on main line 
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British-built and best, the robust ALLEN-HAMILTON Model 50 in- 
corporates accurate hydraulic control for all kinds of highway 
grading and other precision work, with a range of speeds from 
1.9 to 14 m.p.h. to meet all conditions. Power unit is the McCormick 
International Farmall Super BMD—50.5 
b.h.p. diesel, with electric starting. 












Attachments include front bulldozer 
blade and scarifier (both hydraulic- 
ally operated). Leaning front wheels 
are also available 





JOHN ALLEN € SONS ( oxFoRD) LTD COWLEY OXFORD ENGLAND 





insist on the 100% Sales Acceptance 
highest quality on FREE Trial Offer 


of the all new 
Fisher 

"E'ectronic Witch” 
Specify ““"GOTKOOL” the next time you 


M-SCOPE 
order water cans or coolers. ““GOT- 


. . 
KOOL’S” exclusive construction keeps Pipe Finder 


water cooler fresher purer. Extra 


wide, snug hering, splash-proof top keeps 10 Days Free Trial 


out impurities Non leaking, push button 


> 
a 
z 
dq 
=x 
















faucets, either extended or recessed flush 


- “ 1 field, 100% of those 
| mounted. Buy "GOTKOOL” at your sup a : Onl $1 72.50 
who take r Tamou e 
— ply store today : ’ i y 








EEP PURE DRINKING WATER ALWAYS 
abet: 





tronic Witch on FREE TRIAL 
actually purchase it! Here i with indestructible 
absolute proof of unsurpassed : . 
GOTKOOL Water Cooler — made in 1'2-, 2-, 3-, 5-, 10-, 15-, and saslevmnaes, Gutpetieren om Fiberglas cabinets. 
i cs. 0-gallon sizes with either extended or recessed, flush-mounted pipe ycator on the market 
faucet. Note and 20-gallon sizes available with extended regardle * price Send for FREE 1957 CATALOG 
rol faucet only Complete Pipe Finding, Leak 
Test this new Pipe and Cable Dete — _— Corre —_— 
 ntfrol jwipmen 
— GOTKOOL Water Can nade in | 2 3-, 5-, 10 and Finder nder YOUR actual ‘ 
? 20-gallon sizes without faucet working conditions State on 
f \ at yaw wont 10 doy POSE FISH EF 
. , ' ins " 0 F 
———s Insist on the genuine — look for the Blue and Black ot y Aa t 10 day | FREE 
SS Label with the name ‘““GOTKOOL” in Red. TRIAL O Your only ex 
~ | pense is the nominal shipping Research Laboratory, Inc. 
a) as a) ee a | charg Dept. PI-2, Palo Alto, Calif 
——2 H. P. GOTT MFG. co. | 
Geophysical Instruments Since 1932 
th in on eee \----- Whines WARsiS pny 
x WINFIELD, KANSAS 
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QUESTIONS 
“ANSWERS 


How do! get more 
horsepower from less fuel? 
A. — USE 

Pure Colloidal 


SAND-BANUM eon. crs.: 


Ounces Only Once a Week 
Remove and Prevent Boiler Scale 
More Power Less Fuel 


SAND-BANUM SPECIAL 


in Handy Tablet Form 
Removes and Prevents Rust and Scalk 
in ALL Radiator Cooling Systems 


Stocked by Leading Supply Houses 
Gulf Coast District Representat ves 


WESTERN SAND-BANUM CO. 
1717 Chenevert Street, Houston. Texas 


American Sano-Banum Co: 


ESTABLISHED 1926 OX 
MEADOW BROOK NATIONAL BANK @UILOING 


FREEPORT, NEW YORK 











TRY A CLASSIFIED 
AD IN 
PIPE LINE INDUSTRY 


Idle Equipment - 
Idle Dollars! 
Sell It Through a Classified 
Ad in Pipe Line Industry 


QUICK 
ECONOMICAL 
RESULTFUL 


Need Engineers — Technical 
Personnel? A Classified Ad 
will get them for you 
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to Anchor Pipelines 


g@, No heavy equipment 
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to a fraction. A J 
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Chance Pipe Line 
Screw Anchors can B 
be installed in pipe 
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Using a power * Black, Sivalls & Bryson, Inc *Maenetrol, Inc 
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the anchor in place The Bristol Co Mavor-Kelly Co 


The tool does the . \Midwes » > Co 
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Norwood Controls 
c Division of Detroit Controls, Corp 
*Caterpillar Tractor Co 
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Panellit, Inc 
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Write for 


. Classified Advertising 
catalog 


; j The Cleveland Trencher Co 
showing ol : Tod Pazdral Pipeline Specialties 
industry * The Colorado Fuel & lron Corp 


. * Peerless Manufacturing Co 
applications opon Associates 


Pelican Supply Co 
of Chance orrosion Rectifying Co Perrault Equipment Co 


Earth ; rane Co Philadelphia Gear Works 
rane Packing Co Pipe Line Composite Catalog 
rutcher-Rolfs-Cummines, Ine H. K. Porter Co 


D R 
A- B-CHANCE ef @ ) Darling Valve & Manufacturing Co { Rochester Manufacturing Co 
ad De Laval Steam Turbine (Cx 57 * Rockwell Manufacturing Co 
CENTRALIA, MISSOURI ina Clini Cheb John A. Roebling’s Sons Corp 
fe) fe), \iemme), if) emma... Fier. * Dollinger Corp ; 

The Duriron Co Shand & Jurs Co 

Ihe M. B. Skinner 
A. O. Smith Corp 
Mien Edwards, Inc Standard Pipeprotection, Inc 


REPAIR LEAKS . 


* Fisher Governor Co } Ihe Thew Shovel Co 
ellilal €8 Ao 14'0,.0-0, 84,88 ed Fisher Research Laboratory, Inc Thornhill-Craver Co 
* Flexitallic Gasket Co ; Pranscontinental Gas Pipe Line Corp 
Ford Motor Co 


Ss 


U 
G Union Wire Rope Corp 
*Gaso Pump & Burner Mfg. Co ‘ Universal Oil Products Co 
*H. P. Gott Manufacturing Co — Ww 
Gulf Oil Corp 21 W-K-M_ Division 
* The Gulf Publishing Co 1l6b ACF Industries, In 
W-S Fittings Division 
H K. Porter Co 
= Tooth Co > E. H. Wachs Co 
The Hilliard Corp Walworth Co 


Wheaton Brass Works 
H ble Oil & f g (x 
ieee ul & Refinin Wickwire Spencer Steel Division 


\ The Colorado Fuel & Iron Corp 
* Ingersoll-Rand Co Y 


* International Harvester Co the Youngstown Sheet & Tube Co 


a 


SKINNER-SEAL PII'E JOINT CLAMPS stop 
leaks at joints. Put on under pressure — with- 
out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2’ to 24” incl. in stock. 














NOTICE: 


No change except the Seal | . 
corporate name. We \ 
still have the same 

ownership, same Welding Saddles 
management, same 

: address, same telephone, and use the same 45 years of experience 

~ Tet is to render the same service under the same trade name—"PELCO.’ 


« 


SKINNER-SEAL COLLAR LEAK CLAMP—de- 














oe f ; <a. | 5 | ‘ ‘ = 
signed, to stop every typeof collar leak in PELICAN SUPPLY CO. INC. 


M.B. SKINNER COMPANY P.O. Drawer 1108 Shreveport (84), Lo. 


SOUTH BEND 21, INDIANA, U.S.A. SEE YOUR NEAREST SUPPLY HOUSE 


* Dot preceding name of advertiser indicates that detailed data on products and services of the firm will be 
found in current 22nd (1956-57) edition of The Composite Catalog of Oil Field and Pipe Line Equipment 
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A Specialist helps you select 
the wire rope best for your job 


--- always on hand 


You can depend on your Yellow Strand distributor 
for recommending the right size and type of wire 
rope and for ample stocks on hand. 

He knows exactly the rope to best fit your equip- 
ment for greatest wire rope service. He maintains 
stocks of standard strength Yellow Strand, Yellow 
Strand “POWERSTEEL” and Yellow Strand Flat- 


tened Strand to promptly supply your needs. 


Add to that the extra qualities of wear resistance, 
shock resistance and long life manufactured into 
Yellow Strand products and you have a hard-to- 
beat combination. 

Wherever your job may be Yellow Strand is near 
at hand. Distributors and factory warchouses are 
located throughout the entire U.S.A. Call them for 


the service of an expert, and longer rope life. 


Where you see Yellow Strand at work, you'll see wire rope 
records of long life and dependability. Steady, day after 
day performance proves Yellow Strand’s toughness, ability 
to “take” shock and wear of heavy loads. 


Yellow Stand 


BRODERICK & BASCOM ROPE CO. 


Manufacturers of Wire Rope for over 80 Years 
4203 Union Bivd, St. Lovis 15, Mo. 


























